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Giba 


Penicillin-PBZ’ 200/60 
to minimize or 
tivity 
to penicillin 


The introduction of Penfeillin-PBZ is another step in the direc- 
tion of effective, reaction-free penicillin therapy. This new 
product offers all the advantages of high-unitage, oral penicillin 
~ plus Pyribenzamine, an antihistamine which has been shown 
to minimize or prevent penisillin sensitivity reactions. 


The clinica! need for Penielllin-PBZ is evident from the grow- 
ing incidence of peniejilin sensitivity reactions. The prophy- 
lactic and therapeutic use of Pyribenzamine for control of these 
reactions has been demonstrated repeatedly. A few examples: 


Simon’ observed only 8 reactions in 1287 patients whom 
Pyribenzamine and penicillin were administered simultane- 
ously, mixed in saline diluent. This finding, the author states, 
“should convince the most skeptical that the rate of reaction 
thus obtained is far below that resulting from the same peni- 
cillin without the antihistamine er from other penicillin 
combinations.” 


2. Kesten’ observed that Pyribengamine afforded complete 
relief or suppression of postpenicillin urticarial symptoms in 
88% of cases and coneluded that Pyribenzamine is a “most use- 
ful therapeutic agent im allergic symptoms which follow the 
administration of antitexin or penicillin.” 


SS. Loew? reported Pyribenzamine to be “especially effective 
in controling the urticaria induced by penicillin.” 


Each Penicillin-PBZ 200/80 tablet contains 200,000 units peni- 
cillin G potassium and 60 mg. Pyribenzamine hydrochloride 
(tripelennamine hpdrochloride Ciba). Also available: Penicillin- 
PBZ 200/25 tablets (25 instead of 59 mg. Pyribenzamine). Both 
forms in bottles of 36. 


Literature available on request. Write Medical Service Division, 
Ciba Pharmaceutical Products, Inc., Summit, N.J. 


A STEP TOWARD REACTION-FPREE PENICILLIN THERAPY 


Penicillin-PBZ 200/so 


(penicillin 200,000-unit tablets PLUS Pyribenzamine® HC] 50 mg.) sen 
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1 Brachial cephalic vein 
2 Humerus 
3 Radial nerve 


4 Median cephalic vein; 
articular capsule 


5 Radial collateral 
branch of profunda 
brachii artery 


6 Anterior ulnar recurrent 
artery 


7 Superficial branch of 
radial nerve; ulnar 
lateral ligament 


This is one of a series of paintings for Lederle by Paul Peck, illustrating the anatomy of various organs 
and tissues of the body which are frequently attacked by infection, where AUREOMYCIN may prove useful, 


Sagittal section through the 
right elbow joint 
Frontal section of the bones 
and joints of the elbow 


8 Annular ligament; 
posterior ulnar 
recurrent artery 


9 Median nerve 


10 Antebrachial cephalic 
vein; radial artery 


11 Volar interosseous 
artery 


12 Antebrachial basilic 
vein; ulnar nerve 


13 Ulnar artery 
14 Ulna 
15 Radius 


16 Brachial artery 


17 Brachial basilic vein 

18 Superior ulnar 
collateral artery 

19 Ulnar nerve 


20 Inferior ulnar 
collateral artery 

21 Median basilic vein 

22 Profunda brachii artery 

23 Articular capsule 

24 Olecranon 

25 Lateral epicondyle 

26 Ulnar lateral ligament 


27 Radial lateral ligament 
28 Annular ligament 


29 Dorsal interosseous 
artery 

30 L[nterosseous membrane 

31 Fat pad 

32 Synovial membrane 

33 Fibrous capsule 

34 Trochlea 

35 Coronoid process 
of ulna 


36 Ulnar semilunar notch 
37 Epiphyseal line 

38 Capitulum of radius 
39 Medial epicondyle 

40 Articular cavity 
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CHLORTETRACYCLINE 


is indicated in the vast majority 


of acute and chronic 


joint infections of the elbow. 


Oratty: Capsules - Syrup - Drops 


PARENTERALLY: Solutions 


LEDERLE LABORATORIES DIVISION 


AMERICAN COMPANY 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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igher potene 


absence 0 


be regarded, as probabl 


the hypnoti of choice 


A new form of a synthetic narcotic analgesic . . . 
approximately twice as potent as racemic Dromoran 
(dl) Hydrobromide ‘Roche’ . . . inducing prompt 
pain relief with longer duration of analgesic 
effect than morphine. 


... indicated for the relief of severe or intractable 
pain... preoperative medication and 
postoperative analgesia. 

... “A striking characteristic is its ability to 

produce cheerfulness in pain-depressed patients 
the morning after an evening dose.”’* 
. . . less likely than morphine to produce constipation, 
nausea or other undesirable side effects . . . whether 
administered orally or subcutaneously. 


CAUTION: 
Levo-Dromoran Tartrate 
is a narcotic analgesic. 
It has an addiction 
L E VO - D R () M () RA N liability equal to 
morphine and therefore 
the same precautions 


TARTRATE ‘Roche’ 
= should be taken in 


(tartaric acid salt of levo-3-hydroxy-N-methylmorphinan) dispensing this drug 


as with morphine. 


“Glazebrook, A. Brit, M. J., 
2:1328 (Dee. 20) 1952. 


HOFFMANN-LA ROCHE INC « Nutley 10 « New Jersey 
LEVO-DROMOR AN®—brand of levorphan 


The Bulletin of The New York Academy of Medicine, Vol. 30, No. 1, January, 1954. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y., under the Act of August 
24, 1912. Annual subscription United States and Canada $6.50, All other countries $7.50. Single copies, 75ce. 
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Early Recognition of Peripheral Vascular 
Disease is Frequently Limb Saving 


U.M.A. THERMOCOUPLE 


An accurate, rapid, direct reading instrument for 
taking surface and intramuscular temperatures 


is now available on an 
inexpensive rental plan 


$6.00 per month—Keep it or return it whenever you please. 
Rent it for 24 months and it belongs to you. 
No interest, service charge or red tape. 


Order it and we will deliver or ship it immediately to any part of the 
United States. 


Most sensitive instrument for the pur- 
pose. Simple to use—Direct readings. 
No calculations. 


Also valuable to accurately and rapidly 
determine the efficacy of vasodilating 
drugs. 


56 COOPER SQUARE 


U. M. A. ial New York 3, N. Y. 


Algonquin 4-0924 
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_in functional G. |. distress 

spasmolysis alone 

is not enough 


For prompt and more effective relief of belching, 
bloating, flatulence, nausea, indigestion and constipation, 
prescribe Decholin/Belladonna for 


reliable spasmolysis 


¢ inhibits smooth-muscle spasm 
* suppresses incoordinate peristalsis 


| ¢ facilitates biliary and pancreatic drainage 


improved liver function 


¢ increases bile flow and fluidity through hydrocholeresis 
¢ enhances blood supply to liver 
* provides mild, natural laxation — without catharsis 


DECHOLIN* with BELLADONNA 


Dosage: One or, if necessary, two 
Decholin/Belladonna Tablets three times daily. 


Composition: Each tablet of Decholin/Belladonna ‘ 
contains Decholin (dehydrocholic acid, AMES) 3% gr., 

and ext. of belladonna, 1/6 gr. (equivalent to 

tincture of belladonna, 7 minims). Bottles of 100. 


AMES /\ ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto 
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You can prevent attacks in angina pectoris 


Peritrate prophylaxis effective in 4 out of 
every 5. Humphreys e¢ al. noted that Peritrate 
reduced the number of attacks in 78.4 per cent of 
patients and “. . . patients with the greatest num- 
ber of attacks showed the greatest reduction.”! 
Complementing this finding, Russek and co- 
workers observed that their results in angina 
pectoris patients receiving Peritrate were 
“...comparable to those obtained with glyceryl 
trinitrate, but the duration of action was con- 
siderably more prolonged.”* 


Freedom from attacks with significant 
ECG improvement. Freedom from attacks 
during Peritrate prophylaxis in verified angina 
pectoris is usually accompanied by significant 
ECG improvement. Peritrate has been effective 


in preventing S-T segment shifts occurring after 
exercise in Many angina pectoris patients. ' 
Simple regimen helps patient “keep up 
with the crowd.” Peritrate, a long-lasting coro- 
nary vasodilator, will reduce the nitroglycerin 
need in most angina pectoris patients.* A con- 
tinuing schedule of one or two tablets 4 times 
daily will usually 

1. reduce the number of attacks 

2. reduce the severity of attacks which can- 

not be prevented. 


Available in 10 mg. tablets in bottles of 100, 500 
and 5000. 


Bibliography: |. Humphreys, P., et ai.» Angiology 3:1 ( Feb.) 

1952. 2. Russek, H. I.; Urbach, K. F.; Doerner, A. A., and 

Zohman, B. I AM.A. 153:207 (Sept. 19) 1953. 3. Plortz, 
: New York State J. Med. 52:2012 (Aug. 15) 1952. 
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ORAL PENICILLIN IS AT ITS BEST 


7 . the first oral preparation of penicillin which has 

4 pots gs in our experience been reliably absorbed in 100% 
ABSORBED of patients, irrespective of size and weight and using 

a standard dose of 300,000 units . . . [it] was given 

irrespective of the time of meals and whether the 

stomach might be full or not’’!; . . . “may be given 


without regard to meals. . 
WHEN ITs 


THERAPEUTIC “The results presented indicate that the oral peni- 

ae cillin suspension studied by us is a satisfactory 

alt ns antibiotic for the treatment of some of the common 
infections of the respiratory tract caused by 6-hem- 
olytic streptococci’ ...and uncomplicated pneu- 
monia of childhood.‘ 


Bicillin ‘oral suspension is palatable, was accepted 
WHEN PALATABILITY without difficulty by all patients in both groups 
ASSURES PATIENT (children and adults] and was well tolerated.’’? 


COOPERATION 


“No children of any age have been disturbed, and 
the palatability of the product has made its admin- 
istration easy.””! 
WHEN STABILITY Bicillin is highly insoluble in water. Its aqueous 
ASSURES RE- suspension, ready for immediate use, is stable for 
TENTION OF 2 years at ordinary room temperature—77°F .(25°C.). 
Refrigeration is unnecessary. 


“The development of dibenzylethylenediamine dipenicillin 
is one of the important milestones in antibiotic therapy.’’® 


BICILLIN* 


DIBENZYLETHYLENEDIAMINE DIPENICILLIN G 


SUPPLIED: 
ORAL SUSPENSION BICILLIN: Botties of 2 fi. oz.; Two strengths: 
300,000 units per tsp. (5 ce.). 
New! 150,000 units per tap. (5 cc.). 
TABLETS BICILLIN: 200,000 units; bottles of 36. 


TABLETS BICILLIN: 100,000 units; bottles of 100. 


REFERENCES 
77 th 1. Cathie, 1.A.B., and MacFarlane, J.C.W.: Brit. M. J. 1:805 (April 11) 1953. 
ye 


2. Coriell, L.L., and others: Antibiotics & Chemotherapy 3:357 (April) 1953. 

3. Barach, A.L.: Geriatrics 8:423 (August) 1953. 

4. Finberg, L., Leventer, I., and Tramer, A.: Antibiotics & Chemotherapy 3:353 (April) 1953. 
PHILADELPHIA 2. PA. 5. Editorial: Antibiotics & Chemotherapy 3:347 (April) 1953. 


2 
q 
4 
2 
e 
& 
| 
+ 


chocolate-mint-flavored 


anti-infective 


SUSPENSION 


hacil with Sulfi ides, Lilly) 


provides taste-tested 


FORMULA: 


Each 5 cc. (approximately 1 teaspoonful) con- 
tain sulfa: diazine, merazine, methazine, of 
each 0.167 Gm., and dibenzylethylenediamine 
dipenicillin—G, 300,000 units. 


DOSAGE: 
The average dose is 1 teaspoonful four times 
a day. 


In 60-cc. packages—stabie at room temperature 
for two years. 


EL! LILLY ANO COMPANY, INDIANAPOLIS 6, INDIANA, U. S. A, 
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OPENING ADDRESS 


Twenty-Sixth Annual Graduate Fortnight* 


ALEXANDER T. Martin 


President, The New York Academy of Medicine 
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Sesesesese@r is my privilege as President to open this T'wenty-Sixth 

Graduate Formight of The New York Academy of 

I Medicine. To those of you who come from far and 

near I extend a hearty welcome. The subject chosen 

Gesesesesesesy by our Committee on Medical Education is “Disorders 

of the Blood and the Blood-Forming Organs.” It has been fifteen years 

(in 1938) since we have had this subject as our topic. It is a timely one, 

for tremendous advances in the newer knowledge and concepts of hema- 

tology have taken place since that time. Much thought and much time 

have been put into the planning of our program and very many have par- 

ticipated in its formulation. | would wish to remind you that the Gradu- 

ate Fortnight is not something that has grown like a mushroom over 

night, but, on the contrary, it is the result of many, many hours of 
meetings and discussions. 

The program has been arranged by the Committee on Medical 

* Given October 19, 1953, at The New York Academy of Medicine. 
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Education with Dr. Franklin M. Hanger as Chairman and Dr. Robert 
L. Craig as Executive Secretary, with the able secretarial assistance of 
Mrs. Clara Binswanger and Miss Una Ryan. The detailed work and 
planning for the Fortnight have been done by the Sub-Committee on 
the Graduate Fortnight, headed by Dr. Paul Reznikoff as Chairman. 
To this Committee the Academy extends its gratitude for bringing to 


fruition the magnificent program placed in your hands. 

The Committee on Panel Meetings headed by Dr. Louis J. Soffer and 
Dr. Louis R. Wasserman have arranged for six morning panels, each 
one with a Moderator and four members, making an ensemble of thirty 
in all. These should be of great value to the practicing physician, for 
it is at these Panels that he can obtain an answer to many of his prob- 
lems. We are indebted to those who have been willing to give of their 
time to insure their success. 

Twenty Hospital Clinics, in the afternoon, have been planned and 
arranged for by a Committee on Hospital Clinics, headed by Dr. Ber- 
nard Straus, as Chairman, with a representative on the Committee from 
each of the twenty hospitals. A departure from the usual procedure 
in the conducting of these Clinics will be tried, in that, during the first 
week of the Fortnight, they will be held in ten of our hospitals, and in 
the second week an equal number of the hospitals will conduct their 
Clinics here at the Academy. One hundred and eighteen doctors will 
participate in these. The Academy is most grateful to them for their 
contribution to the Clinic program and their willingness to serve. 

The Scientific Exhibit always holds a high place in our Fortnight, 
and this year will be no exception, Again we are grateful to Dr. Alfred 
Angrist and Dr, Norman L. Higinbotham for their great contribution 
to the Fortnight. And thanks also go to the loyal members of the 
Academy staff, who have to do with the setting up of the Exhibit, 
a formidable task in itself, 

There is also set up for you by the Library Staff an exhibit of im- 
portant recent books and a special exhibit relating to hematology. 
Especially interesting is an historical exhibit on our knowledge of the 
development of the leukocyte. We would urge you to visit the newly 
decorated Library and view these. 

Motion pictures will be shown at scheduled hours and during the 
Fortnight a demonstration of Television will be given. This will be an 
experimental demonstration in scrambling and unscrambling devices and 
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Opening Address—Fortnight 


techniques in Television transmission. If the latter proves a success, it 
will open up an entire new field in its relation to medical education. 

Finally the Academy wishes, in particular, to thank those who are 
contributing as speakers at our Evening Sessions. Some have come from 
long distances at no little inconvenience in time and travel. We wel- 
come them and can assure them that each one in his authoritative pre- 
sentation will add luster to the science of hematology and reputation 
to the Academy and to the Graduate Fortnight. 

To all the physicians and students of medicine who attend, the 
Academy, through the Committee on Medical Education, offers you 
a full program for these two weeks. We trust that the knowledge 
gained will help you in your practice and in your medical studies. There 
is much to assimilate. 

At the Fortnight’s conclusion I predict that each one of you will 
depart with the assurance that you have received the best available 
knowledge on “pISORDERS OF THE BLOOD AND THE BLOOD-FORMING 
ORGANS.” 
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PRINCIPLES IN THE MANAGEMENT 
OF ANEMIAS* 


The Wesley M. Carpenter Lecturet 


M. WInrrope 


Professor and Head of Department of Medicine, University af Utah, College of Medicine, 
Salt Lake City, Utah 


sesesesesese am indeed pleased to have been asked to join the dis- 

“| tinguished list of those who have lectured before the 
I i Academy of Medicine in honor of Dr. Wesley Mannan 

1) Carpenter. Dr. Carpenter became a Fellow of the 
ee Academy in 1880 and was corresponding secretary in 
1886 and 1888. It was four years after his untimely death in 1888 that 
the first Carpenter lecture was given. The topics of these annual lectures 
make up an impressive picture of the great advances which have taken 
place in medicine in this sixty-one year interval. 

I have been asked to discuss “Principles in the Management of 
Anemias.” Perhaps as satisfactory an approach to this subject as any 
is to take one’s cue from what is happening in the present day. There 
are two ways in which anemia is being treated. One is to use one of the 


mixtures of hematinics which are so widely advertised and hope for the 
best. These agents are sometimes called “shotguns.” Actually one does 
not need to use these simply at random, One could leaf through the 


advertisements which appear even in some very fine medical journals 
and choose a shotgun from among them, This would give an air of 
pseudoscience. 


However, even though there may be physicians who follow this 
practice, there are few who would advocate such an approach to the 
treatment of anemia. An alternative approach is that which is based on 
understanding. Such treatment takes into account the vast amount of 
knowledge which has been gained in the past three decades. It is this 
approach which we will consider. 


* Presented at the 26th Graduate Fortnight of The New York Academy of Medicine, October 
20, 1953. 


t In memory of Dr. Wesley M. Carpenter. 
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Tame I—ERRORS OF SOME ROUTINE HEMATOLOGIC METHODS* 


(Based on 50 observations) 


Significant Probable 
difference minimal error 


S.D. CV. 


Red Cell Count 


OA415 
millions 


3 - 5% 


millions 


8-14% 


Hemoglobin 


Hematocrit 0-4% 1.0 1.1% 0.5 
M.C.V. 10 cy. 9.6 28 ¢.y. 7-9 


M.C.H.C. 


1.6% 5.0 4.5% 2-3 


SD. refers to standard deviation; C.V. is the coefficient of variation. 


* Compiled from data from Biggs et al.' 


The Magic of Numbers: It might be well first to consider the raw 
data. Since the term anemia refers to a reduction below normal in the 
quantity of oxygen-carrying material in the blood, the significance of 
the data obtained in attempting to measure this is of fundamental im- 
portance. Anemia is measured by counting the number of red cor- 
puscles, estimating the amount of hemoglobin, or determining the 
volume of packed red cells. Custom and habit have led the majority 
of physicians to place reliance on the red cell count for this purpose. 
Many include also the determination of the hemoglobin level. An in- 
creasing number, but as yet the minority, are learning the merits of 
the hematocrit determination. Relatively few are conscious of the 
errors to which these measurements are open. Most physicians are in- 
clined to accept at face value the figures which are obtained. This 
might be called the magic of numbers. 

One of the most difficult procedures of all those used in clinical prac- 
tice is red cell counting. The only person who has faith in a given red 
cell count is he who has never taken the trouble to repeat it. While 
such equanimity may have psychological value, it is not very helpful in 
making a decision concerning the presence or absence of anemia or its 
degree, or in helping to understand its cause. Similar criticism can be 
applied to some types of hemoglobin determination, In the accompany- 
ing table (Table I) the results of a study of the errors inherent in these 
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THE ERYTHRON 


STOOL 8mg.F.U./hr. 
URINE 


Figure 1—The erythron, 


procedures are presented.’ This study indicates only the minimal error 
to which these methods are subject. It does not by any means indi- 
cate how great the errors can be in the hands of less well trained or 


less careful persons. 

It is obvious that it is the duty of the physician to select those 
technical procedures which are likely to be the most reliable. It is most 
important that his critical judgment should not be blurred by the 
magic of numbers. One good safeguard is the habit of examining the 
blood smear oneself. It is as important, or actually more so, for the 
physician to examine the blood smear as it is for him to look at an 
electrocardiogram or a roentgenogram since reports concerning the 
latter are usually the product of physicians expert in these special fields 
whereas blood examinations many times are left to poorly supervised 
technicians of varying degrees of training and ability. 

The Significance of Anemia—The Erythron: The quantity of red 
blood corpuscles in the circulation represents the balance between their 
production and their destruction, In a man weighing 70 kilograms the 
circulating red corpuscles carry approximately 770 grams of hemoglobin. 
Since there is good evidence that the average “life span” of the red cor- 
puscles normally is 120 days, the “turnover rate” per day is the total in 
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the circulation divided by 120. In the average man this turnover rate 
amounts to approximately 2.16 x 10'' red corpuscles per day, or 9 
billion per hour, and 6.4 grams of hemoglobin per day. In the process 
of destruction of these red corpuscles approximately 21 mg. of iron 
are liberated per day, 250 mg. of protoporphyrin and 6.2 grams of 
globin. As indicated in the accompanying diagram (Figure 1) the iron 
and globin are reutilized. Of the protoporphyrin derived from the des- 
troyed red corpuscles, somewhat less than 250 mg. appear as fecal 
urobilinogen since there are great variations in completeness of evacua- 
tion and also because of differences in the extent to which pigments 
giving this reaction are produced. It is in large measure due to the 
second of these explanations that there is such imperfect correlation 
between pigment excretion and red corpuscle destruction. 

The “erythron” refers to the circulating red corpuscles as well as 
to that part of the hemopoietic system which is concerned with their 
production and destruction. Under normal conditions there is a fine 
balance between production and destruction. Increased destruction is 
met by accelerated production. Through increased production and 
transformation of yellow marrow to red, the bone marrow is capable 
of approximately a seven- or eight-fold increase in production capacity.’ 

With this picture of the erythron in mind, it follows that anemia 
will result when 1) there is a lack of materials required for construc- 
tion of red corpuscles; 2) when there is some defect in the metabolic 
processes concerned in erythropoiesis; 3) when blood loss takes place; 
or 4) when excessive blood destruction occurs. 


EtioLtocic CLASSIFICATION OF THE ANEMIAS 


1. The simplest mechanism whereby anemia develops is through 
blood loss. This requires no discussion here although it may be empha- 
sized that the loss of blood may be occult; then it must be recognized 
by its consequences rather than its appearance. 

2. The effects of long continued blood loss carry us to the second 
category; namely anemia resulting from deficiency of the materials 
essential for red cell construction. As already indicated, iron derived 
from red cell destruction is reutilized. Extremely little is excreted 
normally and thus, once the increasing requirements for growth have 
been met and when special needs such as those during pregnancy and 
for menstruation are excluded, one can say that the adult possesses 


5 
"x 


THE BULLETIN 


Taste II—ETIOLOGIC CLASSIFICATION OF ANEMIA 


I. Loss of blood 
A. Acute posthemorrhagic anemia 
B. Chronic posthemorrhagic anemia 


II. Deficiency of factors concerned in erythropoiesis 
A. Iron deficiency 
Experimentally, also copper and cobalt deficiencies 
B. Deficiency of various B vitamins 
Clinically, B,, and folic acid deficiencies (pernicious anemia and related macro- 
cytic, megaloblastic anemias) 
Experimentally, pyridoxine, folic acid, B,, and niacin deficiencies; possibly also 
riboflavin, pantothenic acid and thiamin deficiencies 
C, Protein deficiency 
D. Possibly ascorbic acid deficiency 


III. Excessive destruction of red corpuscles, resulting from 


A. Extracorpuscular causes 
B. Intracorpuscular defects, congenital (see IV, A below) and acquired 


IV. Impaired production of red corpuscles 


A. Congenital or hereditary 
1, Sickle cell anemia and related disorders (hemoglobin C disease, etc.) 
2. Thalassemia 
3. Congenital hemolytic jaundice 


B. Acquired 

1. Anemia associated with infection 

2. Anemia associated with various chronic diseases (renal, etc.) 

8. Anemia in plumbism; following irradiation; in drug sensitivity (aplastic 
anemia) 

4. Myelophthisic anemias (leukemia, Hodgkin’s disease, myelofibrosis, malig- 
nancy with metastases, etc.) 

5. Anemia in myxedema and in other endocrine deficiencies 


nearly all of his life’s requirement for iron. In the normal adult male, 
the iron requirement is essentially zero. Even in the normal female the 
dietary intake of iron more than makes up for the minimal excretory 
losses as well as for the losses in menstruation. It is only through the 
long continued loss of blood that iron deficiency develops. This is 
featured by the development of characteristic changes in the red cor- 
puscles—hypochromic microcytic anemia. 

There is experimental evidence that other metals are also concerned 
in erythropoiesis. These include copper and perhaps even cobalt. Ex- 
periments in swine* have shown that copper is concerned in the ab- 
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sorption and utilization of iron in erythropoiesis, When copper is lack- 
ing, a severe anemia develops. This observation, however, appears to 
have no bearing on clinical practice since the conditions under which 
copper deficiency is produced are extremely artificial. Copper enters 
our food in drinking water and through vegetables grown in soils con- 
taining copper. The evidence that copper is needed as a therapeutic 
agent in the treatment of anemias in man is very unconvincing. 

Among the most exciting of the many studies which have been 
made in the field of hematology in the past few decades are those which 
have led to the demonstration of the role of certain of the B vitamins 
in hemopoiesis, There is no need to touch upon the clinical observa- 
tions dealing with vitamin B12 and folic acid. In experimental animals 
it has been shown that not only these two vitamins are concerned in 
hemopoiesis but that pyridoxine and niacin and probably also ribo- 
flavin, pantothenic acid* and even possibly thiamin are needed. The 
anemia which can be produced experimentally in pyridoxine deficiency 
is, indeed, a very striking one, for it is not only very severe but it is 
microcytic in type and is accompanied by marked normoblastic hyper- 
plasia of the bone marrow as well as by manifestations of a severe dis- 
turbance in iron metabolism. This is indicated not only by a high 
plasma iron content but by the accumulation of very large amounts of 
iron in the liver, spleen and other tissues. These changes, interestingly 
enough, are associated with a striking disturbance in tryptophane met- 
abolism. All of them can be corrected very promptly by the admin- 
istration of pyridoxine. Nevertheless pyridoxine deficiency anemia 
does not occur naturally in man and severe anemia has only been pro- 
duced experimentally on one occasion in a human infant.’ Even with 
the aid of the pyridoxine antagonist, desoxypyridoxine, only a mild 
normocytic anemia appeared in a few adult subjects.® 

These observations concerning copper and pyridoxine have an im- 
portant bearing on the relation of experimental studies and clinical 
practice. It does not necessarily follow because it has been shown ex- 
perimentally that certain substances are required for blood formation, 
that they need to be administered therapeutically to patients with 
anemia. The reasons for this are several. First, the requirements for 
certain substances may be so low that, even under the extraordinary 
circumstances under which man sometimes finds himself, anemia attri- 
butable to lack of such substances is unlikely or may never occur. 
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Those who assume that such substances must be used therapeutically 
in man fail to appreciate the fact that the experimental conditions under 
which certain deficiencies have been produced were extremely arti- 
ficial. 

Storage is another safety factor. The body contains large meta- 
bolic pools which can be drawn upon. This explains in part why 
severe anemia does not develop when there is protein deficiency. It 
would explain the lack of iron deficiency anemia in a male adult if his 
diet excluded iron even for ten years. 

It appears likely that bacterial synthesis provides us with still 
another protective factor. Thus, in order to produce folic acid de- 
ficiency in swine, we found it necessary not only to give a diet lack- 
ing this vitamin but to feed the animals sulfasuxidine in order to cut 
down the growth of bacteria in the bowel.’ In fact, to produce a con- 
sistent and severe anemia a folic acid antagonist had to be given. 

Finally, as Castle’s studies have shown so brilliantly, for the de- 
velopment of certain types of anemia, certain special conditions must 
exist. These he has termed conditioned deficiencies.’ The best example 
of this is the role which lack of “intrinsic factor” plays in the develop- 
ment of vitamin By» deficiency in pernicious anemia. 

3. A third mechanism whereby anemia may develop is through 
increased blood destruction (hemolytic anemias). As already indicated, 
the whole red cell mass is replaced approximately every four months. 
Destruction at a more rapid rate is met by increased production of red 
corpuscles, Only when destruction exceeds production does anemia 
develop. Since the bone marrow is capable of approximately a seven- 
fold increase in activity, anemia is not likely to develop until the “life 
span” of the red corpuscles has been reduced to less than about fifteen 
to seventeen days. 

Hemolytic anemia may be due to a large variety of causes. These 
have been classified as extracorpuscular or intracorpuscular, the latter 
implying a defect in the red corpuscle itself. The extracorpuscular 
causes are of large variety. In addition to those listed in the table 
(Table III), some might add the anemia associated with certain dis- 
orders of the spleen. It has been shown that stagnation of red cor- 
puscles in the spleen leads to an increase in their spheroidicity and in- 
creased mechanical and osmotic fragility. In certain cases the spleen 
may also be the source of antibodies which coat red corpuscles. A con- 
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Taste III—CLASSIFICATION OF HEMOLYTIC DISORDERS 


1. Extracorpuscular Causes 
A. Infectious, chemical and physical agents 
eg. malaria, sulfanilamide, severe thermal burns 
B. Vegetable and animal agents e.g. fava bean, snake venoms 
C. Immune body reactions 


a. lsoagglutinins—transfusion reactions (anti-A, anti-B, ete.) 
hemolytic disease of newborn (anti-Rh, etc.) 
b. Cold hemolysins—paroxysmal cold hemoglobinuria 


ce. Cold, warm and blocking antibodies 


— 


. Idiopathic “acquired” hemolytic anemia without demonstrable hemolysins 
agglutinins 


“Symptomatic,” e.g. Hodgkin's, leukemia 


Il. Intracorpuscular Defects 
A. Hereditary spherocytosis 


B. Sickle cell anemia 


C. Paroxysmal nocturnal hemoglobinuria 
DD. Thalassemia 
EK. Hereditary non-spherocytic hemolytic anemia 


sideration of the acquired hemolytic anemias or of the so-called hyper- 
splenic syndromes is, however, beyond our scope for this session. 

4. Although a number of anemias can be attributed to blood loss, 
impaired production as the consequence of deficiency of essential 
building stones, or increased blood destruction, as just mentioned, 
there are many instances of anemia which cannot be classified in this 
way. It is plausible to consider that a fourth mechanism whereby 
anemia may develop is through impairment of the synthetic processes 
which normally result in the production of red corpuscles. The fault 
may be qualitative or quantitative or both. If it is quantitative, fewer than 
the normal quantity of red corpuscles would be made but those formed 
might conceivably be entirely normal or only abnormal to an insignifi- 
cant degree. If the defect is qualitative, abnormal red corpuscles may be 
produced which are destroyed more readily than is usual. As already 
indicated, increased production may be expected to make up for 
losses resulting from increased destruction unless the latter exceeds the 
productive capacity of the hemopoietic system, However, if a quanti- 
tative as well as a qualitative metabolic defect exists, the required in- 
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creased production may not be possible and then anemia will develop. 
Depending on the nature of the defect in erythropoiesis, the mani- 
festations of the resulting anemia may be expected to be those of im- 
paired production or increased destruction, or both, in different 
degrees. 

Considerable evidence is now accumulating which gives support 
to this concept. First in this category are several types of anemia 
which are hereditary in nature and largely hemolytic in their mani- 
festations. These anemias are usually classified as hemolytic anemias 
due to intracorpuscular defects. They seem to belong as well in the 
category now under discussion. Thus, studies of the pathogenesis of 
sickle cell anemia have revealed that several different types of hemo- 
globin can be distinguished electrophoretically and that, in this disease,® 
the production of an abnormal hemoglobin is the fundamental defect. 
The hemoglobin of sickle cell anemia red corpuscles consists mainly 
of a component having three more net positive charges per molecule 
than normal adult hemoglobin in the pH range 5.7 to 8. In the 
sickle cell trait both the abnormal component (hemoglobin S) and 
normal adult hemoglobin (hemoglobin A) are found in the same 
erythrocytes. As a result of this abnormality, when the corpuscle con- 
taining hemoglobin S is deprived of oxygen the sickle shape is assumed. 
The difference in the surface configuration of S hemoglobin and A 
hemoglobin enables the former to form more stable aggregates when 
deoxygenated. Although the cause of the hemolytic manifestations 
of sickle cell anemia is not entirely clear, it is plausible to consider 
that conditions producing anoxemia and stasis favor sickling and in- 
crease the mechanical fragility of the red corpuscles. 

This is not the place to describe other interesting studies to which 
this type of investigation has led. We now know that there exist not 
only classical sickle cell anemia and sickle cell trait but also related 
disorders such as hemoglobin C disease, sickle-hemoglobin C disease 
and sickle-hemoglobin D disease. Some of the clinical manifestations 
of these conditions are listed in the table (Table IV). The important 
observation is that “a molecular abnormality in a simple protein can 
cause the sequence of events that characterize a single disease.””” 

There is evidence that a similar concept applies to thalassemia.” 
So far there is nothing to prove that a gene-controlled abnormal syn- 
thetic process is concerned in the pathogenesis of congenital hemo- 
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Taste IV—INHERITED INTRACORPUSCULAR ERYTHROCYTE DEFECTS 


Hemo- Hemolytic Microcy- Hypo- Target Spleno- 
Disorder globin Anemia _ Sickling tosis chromia Cells megaly 


AA 
AF 


None-adult 0 0 


0 


None-newborn 


Sickle cell 
trait® 


Sickle cell 
disease’ 


Hgb C trait* 


Hgb C disease’ CC + 0 0 0 +++ 0 
Sickle-Hgb C 

disease’ cs + ++ + + +++ + 
Hgb D trait DA 0 0 0 0 0 0 


Sickle-Hgb D 
disea 


Thalassemia 
minor 
Thalassemia 

major AF +++ 0 ++ ++ ++ +++ 


Sickle- 
Thalassemia’® 


1 Thus far only in Negroes 
? Sickle cell disease in Caucasians 

* RBC survival corresponds to presence or absence of hemolytic anemia 

* Osmotic fragility reduced more or less proportionately to presence or absence of target cells 
A refers to normal adult hemoglobin 

C refers to abnormal adult hemoglobin 

D refers to abnormal adult hemoglobin 

F refers to normal fetal hemoglobin 

S refers to sickle-cell hemoglobin 


lytic jaundice but this seems plausible since the abnormality in that 
disease has been shown to reside primarily in the red corpuscles. 

It seems likely that a disturbance in the production of red corpuscles 
may not only be inherited but can also be acquired. It is possible that 
by one means or another the synthetic mechanisms whereby red cor- 
puscles are normally produced become impaired. By interfering with 
erythropoiesis the metabolic disturbance may result in the production 
of fewer cells; or defective red corpuscles may be made which are 
destroyed more readily than is normal. Under this category we have in 
mind the anemia associated with infection, that associated with various 
chronic diseases especially renal disease, the anemia in plumbism and 
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following irradiation, perhaps that associated with drug sensitivity 
(aplastic anemia) and even possibly the anemia seen in association with 
hypothyroidism and other endocrine deficiencies as well as the whole 
group of so-called myelophthisic anemias. 

In these types of anemia the classical manifestations of hemolytic 
anemia are unusual. Yet there is evidence that the “life span” of the 
red corpuscles in many instances is shortened. It seems possible that a 
metabolic fault in erythropoiesis has led to the production of red cor- 
puscles which are qualitatively somewhat abnormal and, as a result, 
their life span is shorter than is normal. The absence of classical signs 
of increased blood destruction can be explained by differences in the 
rate or perhaps even differences in the manner of destruction as com- 
pared with the rate and manner of destruction in the classical types of 
hemolytic anemia. It is highly probable, furthermore, that in these types 
of anemia there is also a quantitative defect in the synthetic mechanism 
so that fewer cells are produced. 

It can be freely admitted that the evidence to support this concept 
of the pathogenesis of these anemias is still only suggestive. What there 
is may be cited. Thus, it has been observed that infection is associated 
with a profound disturbance in iron metabolism.'* An increase in free 
erythrocyte protoporphyrin and in serum copper occurs as well. One 
finds not only low plasma iron, but also reduced plasma iron-binding 
capacity and decreased incorporation of iron into hemoglobin. The 
defect cannot be altered by iron administration even if the iron is given 
parenterally in large quantities. Whether or not the anemia associated 
with infection is due directly to these changes or is related to them more 
remotely is unknown. In any event, the profound metabolic defect 
caused by infection, of which these are presumably some of the mani- 
festations, can be overcome by appropriate treatment of the infection. 
As this is done, the anemia is also relieved. Various other forms of 
therapy directed toward relief of anemia, such as the administration of 
iron, are of no value. 

The pathogenesis of the anemia associated with chronic renal dis- 
ease is an enigma. To some degree the anemia is correlated with the 
retention of nitrogenous waste products.'* In certain instances there is 
evidence of increased hemolysis."* In others there is evidence of de- 
creased blood production, while in still others both decreased produc- 
tion and increased hemolysis operate. Unlike the anemia associated with 
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infection, hypoferremia is not a constant feature. Like that of infection, 
however, the anemia of renal insufficiency is closely tied with the un- 
derlying disease and is uninfluenced by measures other than those which 
affect renal function. An exception to this statement is the influence of 
cobalt on both the anemia of renal disease and that associated with infec- 
tion."* '® The nature of this effect is obscure but it is probably not con- 
cerned with the fundamental cause of the anemia. 

Inhibition of hemoglobin synthesis through interference in por- 
phyrin metabolism may be a factor in the pathogenesis of the anemia 
of plumbism" but increased hemolysis seems to play a role as well. The 
anemia which follows exposure to irradiation is probably related to in- 
hibition of nucleic acid synthesis.'* Here, too, however, there is some 
evidence that hemolysis is also a factor. In so far as the anemia which 
follows the ingestion of certain drugs is concerned, individual sensitivity 
and some obscure mechanism leading to bone marrow aplasia seem to 
be the important factors. These, it appears, have halted the synthetic 
mechanism. 

The pathogenesis of the anemia in myxedema is obscure, Although 
this anemia disappears gradually as desiccated thyroid is given, it seems 
unlikely that it is attributable directly to deficiency of the hormone. 
It has been suggested that it is brought about indirectly through the 
effect of thyroid hormone on the consumption of oxygen by the tissues;” 
when there is thyroid hormone deficiency there is less need for oxygen 
and fewer red corpuscles are produced, Moderate anemia is also en- 
countered in association with adrenal cortical insufficiency and in cases 
of hypopituitarism. Although here also the pathogenetic mechanisms 
are not understood, in view of what is now known concerning the 
functions of the hormones secreted by the adrenals and the pituitary 
gland it is at least plausible to ask whether these anemias are but a re- 
flection of the metabolic disturbance resulting from deficiency of these 
hormones. In these conditions, in order to relieve the anemia it is the 
endocrine deficiency which must be corrected. 

The anemia in leukemia, Hodgkin’s disease, malignancy with metas- 
tases to bone marrow, myelosclerosis and other similar conditions is 
often classified as “myelophthisic.” There is little or no evidence, how- 
ever, that the erythropoietic tissue is crowded out in these anemias. 
Their pathogenesis is certainly obscure but it is noteworthy that the 
“life span” of the red corpuscles in these conditions may be reduced.” 
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Cuart A—B.J.B., W F S 16 YEARS: “ACUTE LEUKEMIA” 


P.I. 8 weeks before: Headache, nausea, weakness 
Examination revealed pallor (yellowish ?), cervical nodes enlarged, splenomegaly 
Ht 80, WBC 9400, 71% “stem cells,’ NRC in smear 
Diagnosis: “stem cell leukemia”; Rx Roncovite 


P.E. Slight pallor, slight scleral icterus, lymphadenopathy 
(cervical, axillary, inguinal), liver 1.5 cm., spleen 3 cm., firm 
no purpura, rash or sternal tenderness 


Blood: Ht 36; platelets 420,000; WBC 7200, 22% “inf. mono.” cells, 
heterophil antibodies 1:224; but polychromatophilia, stippling, 
H J bodies, spherocytes and 9.5% reticulocytes 


Serum Bilirubin 2 mg., U U ine., Osmotic Fragility 0.56-0.40 (0.48-0,36 control) 
Coombs’ negative 

Family: Father—occasional indigestion only; many previous negative examinations; 
sclerae slightly icteric, spleen 3 cm., Ht 40, osmotic fragility 0.52-0.40 
probably same disorder in his sister and her two children 


: Infectious mononucleosis complicating hereditary spherocytosis. A thorough 
examination corrected a tragic mistake and uncovered a familial disorder. 


Here again it seems plausible that a metabolic abnormality related to the 
underlying disease is a factor in the pathogenesis of the anemia. 

The Differentiation of the Various Types of Anemia: Little needs 
to be said here concerning the recognition and differentiation of the 
various types of anemia. It is unnecessary to point out that there is no 
shortcut to an adequate history and physical examination. The wary 
physician will not overlook the blood pressure, which may be the clue 
to the existence of serious renal disease as the cause of the anemia, nor 
will he fail to look at the sclerae where a faint tint of jaundice may be 
perceived, revealing thus the first clue to the possible existence of a 
hemolytic anemia. He will palpate the bones and particularly the ster- 
num to make certain that there is no tenderness there and he will not 
overlook the heart because the anemia associated with subacute bacterial 
endocarditis with its accompanying splenomegaly and petechiae may 
trip the unwary. It may be pointed out that family histories are usually 
misleading as they are ordinarily obtained. Frequently the historian has 
little worthwhile information. If a family history is really of interest, 
actual examination of the members of the family is often necessary 


(Chart A). 
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Cuart B—A.J., W M M 45 YEARS: “ANEMIA” 


Weakness and dizziness began 8 months before; pallor observed; 
crampy abdominal pain, stools light brown, mixed with blood; 
physician noted anemia, achlorhydria; Rx B,, and liver 
Weakness persisted, 20 lb. weight loss 


P.E.: Pallor, koilonychia, systolic apical and basal murmurs 
oval mass 3x4 cm. right side abdomen 


Blood: Ht 22, MCV 49, MCC 23; WBC 9000, platelets 229,000 


Barium enema: mid-portion ascending colon narrowed 8 cm. 


Conclusion: Carci of colon presenting itself under guise of anemia, The clue 
was overlooked for 8 months. 


Cuart C—V.L., W F M 40 YEARS: “APLASTIC ANEMIA” 


P.I. 2 years weakness, malaise; hgb. 30% 
No improvement following liver, iron, folic acid, B,,, 3 pints blood 
Worked in rubber factory 10 years before: “anemic” 
Conclusion: aplastic anemia 


P.E. Sallow pallor, B P 180/95, fundi grade ii, flame-shaped hemorrhages, 
heart enlarged 

Blood: Ht 23, MCV 93 MCC 33; WBC 6700, neutro, 68% 
Platelets 240,000, B T 5 min., Cl. ret. good, T. T. negative 

Urine: Sp.G. 1,007-1.011, alb. +4, WBC, casts 
BUN 164, PSP 0% 


Conclusion: Anemia due to chronic pyelonephritis and severe renal insufficiency. 
No pancytopenia, No basis for diagnosis of aplastic anemia. 


In regard to the study of the blood itself, the usefulness of the mor- 
phological classification of anemia as a step in the recognition of the 
pathogenesis of the anemia” needs only to be mentioned here. When 
there is good evidence that one is dealing with a macrocytic anemia and 
when one can have confidence that the data are reliable, certain causes 
of anemia must be considered and others can be safely eliminated. So 
also if one discovers that the anemia is normocytic or hypochromic 
microcytic (Chart B). Another aid in the examination of the blood, and 
one which is sometimes overlooked, is derived from the analysis of the 
leukocytic and platelet picture. Demonstration of the existence of pan- 
cytopenia with reduction of leukocytes, especially neutrophilic leuko- 
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Cuarr D—L.W., W M M 37 YEARS: WEAKNESS, PALLOR, 
BLEEDING TENDENCY 


Anemia discovered 7 months ago: Rx liver capsules 

Colds, shaking chills and fever, increasing anemia: liver shots, iron, 
6 pints blood, Pentnucleotide—no improvement 

G-I1 series negative, stools negative for blood, more transfusions and 
injections 


P.E. Pallor, ecchymoses and petechiae, skin, mucous membranes and fundi 
No splenomegaly, adenopathy or sternal tenderness 


Blood: Ht 19, MCV 86, MCC 36; WBC 1650, neutro. 11%; 
Platelets 60,000, B T 35 min., CLret. poor, T T positive 


Impression: Aplastic anemia 
Additional history: 2 years’ mesantoin therapy for epilepsy 


Conclusion: The hematological findings led to further questioning and discovery 
of cause of anemia. Cessation of mesantoin administration followed 
by recovery. 


cytes, and platelets in addition to red cells serves to direct attention 
along certain lines and eliminates other possibilities. The two case his- 
tories in Charts C and D illustrate the point. When hemolytic anemia 
is suspected, the bile pigments in the plasma, urine and stool must be 
studied and other procedures may be necessary as well, particularly the 
three tube presumptive test’? and the Coombs’ test. These are but ex- 
amples of the simple diagnostic procedures which are helpful in tracking 
down a clue and in reaching a clear cut picture of the nature of the 
disorder with which one is dealing. 


THe MANAGEMENT OF ANEMIAS 


It is obvious that a prerequisite for the intelligent management of 
the anemias is accurate differential diagnosis. This necessitates not only 
an understanding of the pathogenesis of the anemias but a sound founda- 
tion in clinical medicine in general since, after all, anemia is but a symp- 
tom of disease, not a disease in itself. To all of this must be added good 
common sense. Thus it is impractical to recommend oral therapy in 
pernicious anemia where one is dealing with a disease which, if properly 
treated, will not interfere with the normal life span of the patient. The 
parenteral administration of vitamin Biz at intervals of one or two 
months is all that is necessary. Again, the frantic and repeated transfu- 
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Taste V—THERAPEUTIC AGENTS IN THE ANEMIAS 


Specific Non-Specifie 


Iron Blood Transfusion 
Liver Extract, Vitamin B,, Splenectomy 
Folic Acid (PGA) ACTH, Cortisone 


Desiccated Thyroid 


? Ascorbic Acid 


Essential 


Treat the underlying disorder; e.g. infection, leukemia, ete. 


Taste VI-USES OF LIVER EXTRACT OR VITAMIN B,, 


Indications: 
1. Pernicious Anemia 


to (a) Replenish stores of anti-pernicious anemia factors 
(b) Provide reserve for maintenance 


2. Megaloblastic macrocytic anemia in sprue, nutritional macrocytic anemia, ete. 


Dose: For relapse: 15 units (1 ce.) liver extract \ Daily until 


response is 
30 micrograms B,, 


For maintenance: 60 units, or 120 ,g., respectively 
every 45-60 days. 


Route: Intramuscularly. Oral administration inefficient. 
Duration of Administration: In pernicious anemia and sprue: permanently 


No value as “tonic” or in other types of anemias 


sion of blood in a patient who has already become adjusted to a reduced 
level of hemoglobin is often futile and wasteful and is not without some 
risk. It is usually better to spare his veins and his finances for attempts 
to discover the cause of the anemia with a view to treating the anemia 
specifically; or, failing this, if the condition is one that can only be 
treated by transfusion (e.g., aplastic anemia), it is only necessary to keep 
his hemoglobin at a level compatible with moderate though restricted 
activity. For the person with a disease of long duration, even if he is 
well-to-do, the simplest and cheapest form of therapy is usually the most 
satisfactory. Only because it is so often forgotten need one add that the 
patient must be given some understanding of his condition if his con- 
tinuous cooperation is to be expected. 
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Tanz VII—USES OF FOLIC ACID 


Indicated in: 
“Pernicious” anemia of pregnancy 
Megaloblastic anemia of infancy 
Refractory megaloblastic or “achrestic” anemia 
Some cases of sprue 
Contraindicated in pernicious anemia 
Dose: 5 to 20 mg. daily 
Route: Orally 
Duration of Administration: 


“Pernicious” anemia of pregnancy 1 Only until complete remission 
Megaloblastic anemia of infancy f has been obtained 


Tame VIII—USE OF IRON IN THE TREATMENT OF ANEMIA 


Indication: Iron deficiency anemia only 
Form: Ferrous sulfate or ferrous gluconate, tablets of 0.325 gm. 
Route: As a rule orally, 0.325 gm. t.i.d., with meals 
Intravenous Fe (saccharated oxide) only in: 
G-I intolerance (ulcerative colitis, pregnancy (?)) and 
“refractory” iron deficiency anemia (rare) 
Intray. dose: 25 to 100 mg. daily until total needed has been given. 
Total needed (mg.) = normal Hgb. — initial Hgb. (gm./100 cc.) x 0.26 
Signs of Toxicity: Warmth, palpitation, nausea, vomiting, hyperpnea, 
precordial pressure 


If these principles are followed, the treatment of anemia, in so far 
as it is possible today, is quite simple. In contrast to the number of 
widely publicized nostrums, the number of true therapeutic agents is 
very small (Table V). Of those that may be regarded as specific, iron 
and vitamin By or liver extract are the only important ones. The uses 
of folic acid are very limited. To this list of specific agents one might 
add desiccated thyroid since this is required to relieve the anemia of 
hypothyroidism. Whether or not ascorbic acid should be classed as a 
specific therapeutic agent cannot be stated until we have a better under- 
standing of the pathogenesis of the anemia in scurvy. 

The uses of liver extract or vitamin Biz may be listed briefly (Table 
VI). The indications for the use of folic acid are few (Table VII). Iron 
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CORTISONE mg/doy 


MAEM 


500ce RM of 27yrs 
ACQUIRED HEMOLYTIC ANEMIA 


Rec SPLENECTOMY 3 MONTHS BEFORE 
Oud AND 10 TRANSFUSIONS POST — OP. 


VOLUME OF PACKED RED CELLS 


NUCLEATED RBC X 1000 per mm® 


L.,NUCLEATED RED 8LOOO CELLS 


Wye? 


Figure 2—Effectiveness of cortisone in a patient (R.M.) with 
acquired hemolytic anemia (Coombs’ positive) in whom splenec- 
tomy had been of no value. In the 3 month period between 
operation and the treatment shown on the chart, 10 transfu- 
sions and smaller doses of cortisone (up to 200 mg.) had been 
of little value. Relapse occurs when less than 175 mg. cortisone 
are given each day. 


is effective only when there is a true deficiency of iron (Table VIII). 
There is rarely any need for the parenteral administration of iron. Par- ° 
enteral iron therapy, it should be noted, is not without some danger. 
Blood transfusion, splenectomy and the hormones, ACTH and corti- 
sone, may be listed as non-specific therapeutic agents. In the manage- 
ment of acquired forms of hemolytic anemia, ACTH and cortisone have, 
in our experience, been more valuable than splenectomy. In a number 
of cases these hormones have been effective where splenectomy had 
already failed (Figure 2). Of the two, cortisone is the more practical 
since it is easily given and is effective orally. To relieve the anemia dur- 
ing a stage of relapse, as much as 400 mg. daily may be necessary. In 
certain cases, after a time, no more hormone has been required whereas 
others relapse unless a maintenance dose of 50 to 200 mg. daily is given. 
In so far as the treatment of anemia is concerned, splenectomy, 
though limited in its role, is sometimes exceedingly helpful. Certainly 
this is the desirable form of treatment in cases of congenital hemolytic 
anemia. In the acquired forms, splenectomy, as already stated, is often 
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Figure 4—-Effect of splenectomy in a patient (P.F.) with 
pancytopenia and bone marrow which was very hypoplastic 
even when examined by trephine biopsy. Prior to the studies 
charted he had received 300 ce. blood transfusions at approxi- 
mately weekly intervals for 15 months. No significant improve- 
ment followed cortisone or cobalt therapy. The improvement 
subsequent to splenectomy has persisted to date. The bone 
marrow now appears to be more cellular. Hemoglobin syn- 
thesis, as measured by iron turnover rate, increased following 
operation to an almost normal level. 


disappointing and seems to be less valuable than hormone therapy. How- 
ever, in certain cases of pancytopenia splenectomy has been the only 
effective therapeutic agent. This has been true not only in instances of 
“splenic pancytopenia” where the bone marrow was hyperplastic but 
also in some cases in which the marrow was hypoplastic (Figure 3). 
The improvement which has followed splenectomy would make it seem 
that by removing this organ one removes the damper which has been 
holding the metabolic fire at a low level. In such cases the fundamental 
disorder has not been altered and some anemia has persisted but the new 
level of hemoglobin has, in several instances, been such that reasonably 
normal activity could be undertaken. 

What is too often overlooked in the management of anemia is the 
fact that, where the anemia is due to an underlying disorder, the most 
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effective therapeutic agent is that which relieves the underlying condi- 
tion rather than vitamin B.», iron, folic acid or liver extract. The most 
effective treatment of the anemia associated with infection is the treat- 
ment of the infection. Likewise, the anemia accompanying leukemia is 
treated most successfully, even though temporarily, by one of the agents 
which brings about a remission in that disease. The role of cobalt in 
relieving the anemia of infection or that associated with renal disease 
deserves further study. It has yet to be shown that true benefit results 
from such therapy. 


In conclusion, then, it may be said that the successful treatment of 


anemia depends on appreciation of the significance of anemia and the 
circumstances under which it may develop, as well as on accurate dif- 
ferential diagnosis. In considering the claims for various proposed thera- 
peutic agents the physician should note the differences as well as the 
relation of experimental studies and clinical practice. In the case of 
many essential substances, whether vitamins or minerals, human require- 
ments are so low that deficiency is very unlikely or never occurs. In 
the case of other nutrients, special conditions must exist before defi- 
ciency will develop. Storage of essential substances is an important 
safety factor while synthesis by bacteria growing in the bowel is an 
occult source of certain vitamins. 


The “shotgun” type of hematinic is the modern counterpart of the 
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THE HEMOLYTIC STATES* 


Wituiam H. Crossy, Lt. Col., MC, US Army 


The Department of Hematology, Army Medical Service Graduate School, 
alter Reed Army Medical Center, Washington, D. C. 


N the discussion of hemolytic states we shall depart from 
the well known clinical descriptions of the hemolytic 
syndrome. We shall try, instead, to define what is meant 
by hemolytic disease and hemolytic anemia, and we shall 
examine the physiological activity that lies behind or 

beneath the clinical syndrome. 


The concept of hemolytic anemia has developed over many years. 
In 1871 Vanlair and Masius' first suggested that premature destruction 
of red blood cells might constitute a disease. They had encountered a 
patient with jaundice and anemia, and in her blood they found ab- 
normally shaped red cells which they called spherical dwarf cells or 
microcytes (Fig. 1). They suggested that the spherical shape was due 
to injury and that the microcytes were red cells “on their way to destruc- 
tion.” The patient’s jaundice they proposed was the result of destruction 
of large amounts of hemoglobin. The work of Vanlair and Masius at- 
tracted little attention. It was not until thirty-five years later, 1907, when 
Chauffard? published a series of papers, that the existence of hemolytic 
anemia received general recognition. The concepts of Vanlair and Masius 
are important. Their emphasis on premature destruction of red cells 
indicates that they conceived of red cells as being continually created, 
maturing and being destroyed after living a more or less definite length 
of time. Premature interruption of the life span of the red cell was 
recognized to be a disease. 

This concept of hemolytic state was enunciated about eighty years 
ago. Since that time others have attempted definitions on the basis of 
anemia or jaundice or the excretion of bile pigment. For one reason or 
another, these definitions are not adequate. Not all people with jaundice 
have hemolytic disease and not all people with hemolytic disease are 
jaundiced. The same is true of anemia, The excretion of bile pigment in 
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Figure 1, Spherocytes. This is a lithograph illustrating the paper 

of Vaniair and Masius! in which hemolytic anemia was first 

defined, The large cells are probably reticulocytes. It is suspected 

that this patient had hereditary hemolytic anemia and was studied 
during a superimposed hemolytic crisis. 


mild forms of hemolytic disease is not increased above the normal limits. 
It is not accurate to say that hemolytic disease is due to red cells being 
destroyed more rapidly than they are produced. This does, in fact, 
happen during periods of hemolytic crisis, but if that state of imbalance 
were to last for long, the patient would soon have no red cells at all. It 
is almost axiomatic that if the volume of circulating red cells remains 
constant, production and destruction must be equal, This is true whether 
or not hemolytic disease is present. In hemolytic disease the rates of pro- 
duction and destruction are accelerated, but they remain in equilibrium 
wherever the volume of circulating red cells remains unchanging.® 
The precise definition of hemolytic disease depends upon the life 
span of the red cell. The normal life span of the red cell was not definitely 
established until about ten years ago when studies of the survival of 
stored blood after transfusion required that it be known as a point of 
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Figure 2. Survival of transfused red 

cells. The top graph shows the elimin- 

ation of red cells as a function of 

age only. The lower graph shows the 

effect of random destruction in addi- 

tion to age; young and old red cells 
are eliminated simultaneously. 


reference.* With the Ashby technique of differential agglutination it was 
demonstrated that the life span of normal red cells transfused into a 
normal subject was 100 to 120 days. It also indicated that destruction 
of these red cells was the function of their age and not of any random 
process of hemolysis, Old cells were destroyed first, the youngest cells 
last. Other methods of determining the life span of normal red cells have 
amply confirmed the results of the Ashby studies.® 

Only now, when the life span of the normal red cell became known 
to us, was it possible to state a precise definition of hemolytic disease. 
Hemolytic disease is present where the average intravascular life span 
of the red cells is less than normal, that is to say is less than 100 days. In 
this definition the word average is significant. In the normal state there 
is little or no loss of red cells by random mechanisms. In hemolytic dis- 
ease random destruction results in simultaneous loss of the young and 
the old red cells (Fig. 2). The life span of the longest lived cell does not, 


therefore, represent the average. By examining the chronological cross- 
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section of a red cell population in hemolytic disease, it is possible to 
illustrate the random loss of red cells. Using the Ashby method to 
measure the survival time and plotting the loss of red cells against time 
it is found that the line representing random destruction is curved, almost 
exponential, Destruction due to old age alone is represented by a straight 
line. The straightness of the line indicates that age alone is responsible 
for the elimination of the red cells. Cells of all ages are donated by 
the transfusion, On the first day after transfusion, the oldest cells are 
lost. During each day thereafter, as others come of age, an equal incre- 
ment is disposed of and on the final day the youngest of the transfused 
cells disappear. Under these circumstances survival time of these young- 
est cells represents the average life span of the population of transfused 
cells. The same cannot be said of the pattern of random destruction. 
Fifty per cent of the transfused cells may be lost in the first ten days 
while less than 5 per cent survive for sixty days. It is obvious that the 
average life span is not sixty days. It has been shown by mathematical 
computation that the average survival time of cells eliminated in an 
exponential fashion can be established from the graph by extending 
through the base line the rapidly falling component of the curve. The 
average is represented by the point where the extended line cuts the 
baseline® (Fig. 2). 

The severity of hemolytic disease is related to the average life span 
of the patient’s red cells in his circulation. When average life span is 
ninety days, as it may be in thalassemia minor, hemolytic disease of mild 
degree is present. When the average life span is less than five days, as 
it may be in an acquired autoimmune hemolytic process, the disease is 
most severe. We belabor the obvious in pointing out that severe auto- 
immune hemolytic disease is associated with severe anemia, while thalas- 
semia minor is not. A person with thalassemia minor, whose ninety-day 
red cells survive 75 per cent of a normal 120-day life span, is not anemic; 
again it is most obvious that his bone marrow produces more red cells 
than the normal. This is compensated hemolytic disease (Fig. 3). 

The function of the erythropoietic bone marrow is to maintain a 
normal volume of circulating erythrocytes, For this purpose ten red 
cells that survive twelve days are equivalent to one red cell that survives 
120 days. To maintain a normal circulating volume with such short lived 
twelve-day erythrocytes the marrow would have to produce each day 
ten times the normal number. We suspect that the human marrow does 
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not react to this extent. Where the demand is ten times the normal it 
usually fails to provide adequate numbers of replacements and anemia 
occurs. Thus, it appears that the presence or absence of anemia in hemo- 
lytic disease depends upon the capacity of the bone marrow to produce 
red cells and hemoglobin. If there were no limit to the capacity of the 
bone marrow to produce hemoglobin, anemia would not develop in 
hemolytic disease regardless of its severity. 

A formula has been proposed that demonstrates the limitation of the 
erythropoietic capacity of the bone marrow in various types of hemo- 
lytic disease. The normal daily production in hemoglobin was first 
established. Total mass of circulating hemoglobin was divided by the 
average red cell life span of 120 days. The average daily production of 
hemoglobin in normal subjects proved to be about 100 mg. of hemo- 
globin per kg. of body weight per day. The same formula was applied to 
patients with hemolytic disease. The patients had no disease of the mar- 
row such as vitamin deficiency or myelophthisis yet they were anemic. 
This would indicate that the bone marrow in spite of working at or 
near the limit of its capacity could not produce enough to maintain 
normal red cell volume. To learn what the output of marrow under 
these circumstances would be we divided the mass of circulating hemo- 
globin by the average red cell life span. The output of hemoglobin 
varied somewhat from one hemolytic disease to another. In a case of 
hereditary spherocytosis the maximal output determined in this fashion 
was about 650 mg. per kg. per day or seven times the normal production. 
This patient was anemic. The average life span of his red cells was about 
eleven days. The red cells in another patient with the same disease had 
an average life span of twenty-five days. This patient was not anemic. 
Somewhere between these two figures lies the “breaking point.” It may 
be calculated thus: The patient with anemia produced seven times the 
normal amount of hemoglobin. If his red cells had survived one-seventh 
of the normal life span, he would not have been anemic. Since 1/7 of 
120 is seventeen days this would seem to be the breaking point. Actually 
it is not so precise as this, but most patients with hereditary hemolytic 
disease are not anemic when the average life span of the red cells is 
greater than twenty days. They are anemic when it is less than fifteen 
days. At this level, six to eight times the normal output of hemoglobin 
or about 700 mg. per kg. of body weight per day is required to prevent 
anemia. When the red cell life span is shorter still, ten days for ex- 
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ample, the production of 700 mg. per kg. per day permits a moderate 
anemia, At five days or less there is severe anemia. Iwo factors deter- 
mine the severity of hemolytic anemia: the output of the bone marrow 
and the life span of the red cells.’ 

Thus far we have considered the hemolytic state that is completely 
compensated or is associated with a nearly maximal response of the 
bone marrow. Other hemolytic diseases squeeze the patient both ways: 
The life span of the red cell is reduced and the marrow, in addition, is 
not capable of a maximal response. An outstanding example of this 
is neoplastic obliteration of the marrow associated with a so-called symp- 
tomatic hemolytic disease. In pernicious anemia with a moderately severe 
degree of anemia, the average life span of the red cells may be thirty 
days. The bone marrow produces more hemoglobin per day than normal 
but not so much as in hereditary spherocytosis. The output of hemo- 
globin is about 250 mg. per kg. per day. The deficiency of vitamin Biz 
may be responsible for this “relative inhibition” of the erythropoietic 
response to anemia. In Cooley’s anemia there appears to be a similar 
lack of “all out” response to the challenge of anemia. The output of 
hemoglobin is 200 to 300 mg. per kg. per day. We have recently en- 
countered a patient with hereditary nonspherocytic hemolytic disease 
who was anemic. The average life span of his red cells appeared to be 
seventeen days. His hemoglobin output per day was calculated to be 
soo mg. per kg. or 5.5 times the normal. In another patient apparently 
with the same disease, the hemoglobin output was computed to be 850 
mg. per kg. or 8 times the normal. The latter patient was only slightly 
anemic, although the life span of his red cells averaged thirteen days.’ 

Studies of the survival of transfused red cells have added greatly 
to our understanding of hemolytic disease. They have permitted a 
precise definition of hemolytic disease and have given an insight into 
the pathogenesis of hemolytic anemia. With this as a background, it is 
of interest to consider pigment metabolism and iron metabolism and 
how they tie in with these concepts of the hemolytic states. 

Pigment Metabolisnr: Vanlair and Masius in 1871' pointed out that 
their patient with microspherocytosis was jaundiced as a consequence 
of the destructon of abnormally great numbers of red cells. Years later, 
in the early part of the Twentieth Century, when hemolytic anemia 
was finally accepted as a clinical entity, the term “hemolytic jaundice” 
became a synonym. This was unfortunate. The association of abnormal 
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hemolysis and jaundice has become so firmly fixed in the medical 
mind that we sometimes believe that one cannot exist without the other. 
Not infrequently is encountered such a phrase as this, “hemolytic 
anemia was ruled out by the absence of jaundice.” Even in experimental 
work on animals carried out in some of the best laboratories in the world 
such a criterion has been accepted as an index of the presence of abnor- 
mal hemolysis. Let us examine the situation in hereditary spherocytosis, 
the prototype of hemolytic anemias. Physicians who have the clinical 
care of these patients note that jaundice often becomes less or disappears 
entirely when the patient develops fever. Several years ago Watson*® 
measured the excretion of fecal urobilinogen in such a patient and found 
that it was not diminished even though the jaundice was gone. Studies 
of red cell survival have revealed the presence of hemolytic disease in 
many clinical conditions where there is no jaundice and, indeed, no 
anemia, 

The plasma bilirubin may be considered in the light of what is known 
of red cell survival. Take again for example the patient with hereditary 
spherocytosis. The average life span of the red cells in this hypothetical 
patient is twelve days. His bone marrow is almost able to compensate 
for the rapid hemolysis by producing seven times the normal amount of 
hemoglobin, about 600 mg. per kg. of body weight per day. This patient 
is in a steady state. We have followed him for months and we know that 
the concentration of hemoglobin in his circulating blood remains con- 
stant at 11 gm. per too cc. He produces and destroys hemoglobin at the 
same rate. Theoretically, all of the porphyrin of the destroyed hemo- 
globin is converted to bilirubin. One gram of hemoglobin yields 35 mg. 
of bilirubin. Our patient who destroys 600 mg. of hemoglobin per kg. 
per day would have to dispose of 21 mg. of bilirubin per kg. His weight 
is 70 kg. so that the total bilirubin presented each day to his liver is 1500 
mg. The level of bilirubin in our patient’s plasma is in a steady state; 
month in and month out it remains approximately 3 mg. per 100 cc. His 
plasma volume is 3000 cc. Therefore, the amount of bilirubin in the 
circulating blood at any moment is 90 mg. or about 5 per cent of one 
day’s total. Because the level does not rise, we may conclude that the 
patient is able to excrete the bilirubin as rapidly as he forms it. The 
excretory mechanism does not keep abreast with the production of bili- 
rubin—the backlog of go mg. remains in the plasma—but it does keep 
apace. If it did not, the jaundice would become more and more intense. 
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The excretion of bilirubin in these patients resembles a threshold 
phenomenon, Ordinarily their threshold seems somewhat higher than 
normal, When the patient develops a fever the threshold seems to fall 
and the jaundice disappears. With hemolytic disease of less severity 
there is often no jaundice at all. Individual variability exists but it is 
our impression after comparing red cell survival studies with plasma 
bilirubin levels that jaundice in uncomplicated hemolytic disease is 
not usually present unless the rate of hemolysis exceeds four times 
the normal. 

The excretion of bile pigment in the urine and in the feces is another 
facet of the study of hemolytic disease on which has been placed great 
emphasis. The anticipated output of bile pigment in a normal man may 
be computed from the daily turnover of hemoglobin. He produces and 
destroys 100 mg. per kg. per day, which is enough hemoglobin to pro- 
vide 3.5 mg. per kg. or 250 mg. per day in a 70 kg. man. In patients 
with hemolytic disease the production of bile pigment is increased in 
proportion to the amount of hemoglobin destroyed each day. If 600 
mg. per kg. per day are destroyed, 21 mg. per kg. of bilirubin are pro- 
duced. The total in a 70 kg. man would be 1500 mg. 

What becomes of all the bile pigment? Most if not all of the bili- 
rubin is excreted by the liver into the bowel. In the colon bacterial 
activity reduces the pigment to urobilinogen. Much of the urobilinogen 
is absorbed and carried by the portal circulation to the liver where it is 
re-excreted into the bowel. Often much of the pigment is not recovered 
from the feces. The normal daily excretion of fecal urobilinogen is stated 
to be 50 to 250 mg. The higher figure is the anticipated amount; the 
lower figure implies that as much as 80 per cent of the bile pigment 
produced from the hemoglobin destruction may not be recovered. It is 
important to bear this in mind in the diagnosis of hemolytic disease, 
especially the milder grades. For the past year we have done repeated 
determinations of fecal urobilinogen in a case of nocturnal hemoglo- 
binuria. We calculated that the patient’s hemoglobin turnover was about 
twice the normal rate. Therefore, his output of bile pigment should, the- 
oretically, have been about 500 mg. per day. The actual recovery, based 
upon many 4-day collections of feces has ranged from 60 mg. per day 
to 370 ng.” The excretion of bile pigment in chronic hemolytic disease 
is variable. The variations are not due to any discernible changes in 
the rate of hemolysis. A patient with hereditary nonspherocytic hemoly- 
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tic disease from whom we collected all feces for two months demon- 
strated what appeared to be a cyclical excretion of urobilinogen occur- 
ring over a twenty-five-day cycle, the four-day-average rate varying 
from 500 to 2000 mg. per day.* We conclude from this that fecal urobil- 
inogen is not an accurate reflector of the rate of hemolysis. A single col- 
lection of four days’ feces may contain a normal amount of urobilinogen 
even though the patient may be demonstrated by other more sensitive 
means to have a moderately severe hemolytic disease. 

Urinary urobilinogen is even less reliable as an index of hemolytic 
activity. If the excretory function of the liver is good, urinary urobilino- 
gen may be normal in patients with active hemolytic disease.* Large 
amounts of urobilinogen may be excreted in the urine of patients with 
liver disease and no abnormal hemolysis. 

The iron requirement of the bone marrow may be determined from 
the amount of hemoglobin produced each day. The hemoglobin molecule 
contains 4 atoms of iron. In every gram of hemoglobin there are 3.4 
mg. of iron. A normal 70 kg. man requires about 21.5 mg. of iron each 
day to produce 6.3 grams of hemoglobin. Most of this iron is derived 
from the hemoglobin that is destroyed each day. The iron of the body 
is not excreted, It is either stored or used over again. Often the stores of 
iron in hemolytic anemia are unusually large for anemia seems to increase 
the ability of the bowel to absorb iron, There exists no mechanism for 
its excretion. This is a point to remember in the therapy of hemolytic 
disease. Iron deficiency rareiy exists. Iron therapy is not indicated and 
it may be harmful as it increases the siderosis of the liver, pancreas and 
other organs. It is well to remember in addition that every pint of blood 
transfused into a patient carries with it 250 mg. iron that cannot be 
excreted. 

From the place where hemoglobin is destroyed to the place where 
it is produced, iron is carried in the plasma by a protein vehicle called 
the iron-binding globulin. The concentration of the plasma iron is 
normally about 125 gamma, and it is usually the same in hemolytic 
disease. At this concentration the total amount of plasma iron in 3000 
ce. of plasma is about 4 mg. It was noted above that 21.5 mg. of iron 
are required each day for the normal production of hemoglobin. To 
carry this amount of iron to the place of hemoglobin synthesis the iron 
in the plasma must be turned over five times a day, In hemolytic anemia 
the production of hemoglobin may be increased seven times above nor- 
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mal. The iron requirement is therefore increased to 150 mg. per day. 
The turnover of plasma iron is proportionately rapid. At this rate, it 
would be replaced 35 times daily. The disappearance of injected radio- 
active iron has been measured and this rapid movement of plasma iron 
has been observed. Huff et al.’® have calculated the rate of hemoglobin 
synthesis from the velocity of movement of plasma iron. His figures 
for hemolytic anemia are similar to those derived by computations based 
on blood volume and red cell survival. 

Hemoglobinuria: The appearance of free hemoglobin in the urine is 
often a startling complication of hemolytic disease but it immediately 
establishes the presence of such disease. Hemoglobinuria is always a result 
of hemoglobinemia which is defined as the presence of an abnormally 
high concentration of free hemoglobin in the circulating plasma. The 
normal level of plasma hemoglobin is less than 5 mg. per 100 cc. In 
severe hemolytic crises the concentration may exceed 100 mg. per 100 
ce. in plasma. Hemoglobinuria is a threshold phenomenon, and the renal 
threshold for plasma hemoglobin is relatively high, 100 to 150 mg. 
per 100 cc. The presence of hemoglobinuria therefore reflects a plasma 
hemoglobin concentration of some severity. Hemoglobinemia does not 
occur in all forms of hemolytic anemia, It is not seen, for example, in 
uncomplicated hereditary spherocytosis or hereditary nonspherocytic 
hemolytic anemia. Mild degrees of hemoglobinemia are almost always 
present in sickle cell anemia and Cooley’s anemia. In acute acquired 
autoimmune hemolytic disease, hemoglobinemia is often found, and 
sometimes it is severe enough to cause hemoglobinuria. In the chronic 
form of this disease it may not be present. A patient with paroxysmal 
cold hemoglobinuria may have no hemoglobinemia in between par- 
oxysms. In paroxysmal nocturnal hemoglobinuria, hemoglobinemia is 
present all the time in almost every case. The occurrence of hemoglo- 
binemia in hemolytic disease is of pathogenic significance, for it indicates 
that red cells are hemolyzed in the circulating blood. The absence of 
hemoglobinemia in hemolytic disease indicates that most of the red cells 
are destroyed outside the blood stream perhaps by phagocytosis. In many 
hemolytic diseases it is likely that both intravascular and extravascular 
hemolytic mechanisms are involved.” 

The appearance of hemoglobinuria frequently brings misfortune to 
the patient from an unexpected direction. He is seized and cystoscoped 
before the nature or the source of the urinary pigment is established. 
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Cystoscopy could be avoided by examination of the urine. This would 
rule out hematuria which is of interest to urologists, Further examination 
of the urinary sediment after treating it with acidified potassium ferro- 
cyanide would reveal the Prussian-blue hemosiderin that is always as- 
sociated with hemoglobinuria. Another easy test is to do a venipuncture 
and separate the plasma. Where there is hemoglobinuria there is always 
hemoglobinemia and the plasma is red or brown. 

It is of interest that patients with chronic hemoglobinuria do not 
develop renal insufficiency even though the cells of the renal tubules are 
filled with hemosiderin. Renal tubular cells are continually desquamated, 
and it may be that the continual loss of the burdened epithelium prevents 
siderosis of the kidney from resulting in a disturbance of renal function. 

Reticulocytosis is good evidence of an increased effort of the bone 
marrow to produce red cells, but like jaundice it is not a sensitive indi- 
cator of hemolytic disease, It is not unusual to find a patient with heredi- 
tary spherocytosis who has a normal reticulocyte count, but it must be 
added that if such a patient is followed for several days the counts will 
usually be found consistently at the top of the normal range and some- 
times higher. The degree of reticulocytosis often reflects the severity 
of hemolytic disease but it is not an index of the number of red cells 
produced by the marrow. A patient with 50 per cent reticulocytes is not 
producing twice as many red cells as a patient with 25 per cent. Two 
factors are involved in high grade reticulocytosis. The marrow is releas- 
ing the cells earlier so that they have a longer career as reticulocytes in 
the circulating blood. The proportion of mature nonreticulated red cells 
is kept slim by early destruction. This is most easily appreciated in the 
case of a child with severe acquired hemolytic anemia whose red cells 
may be roo per cent reticulocytes, All of the cells issuing from his bone 
marrow are reticulocytes and none survive beyond the reticulocyte stage. 

The presence of reticulocytes and nucleated red cells in the blood is 
evidence of altered activity in the marrow, It seems that anemia encour- 
ages premature delivery of red cells; as the anemia grows severe, more 
and more of them come unfinished into the circulation, Perhaps they are 
crowded out by those behind them. By shortening each cell’s maturation 
time, this crowding out may serve to increase the erythropoietic capacity 
of the marrow. It is conceivable that the capacity of the bone marrow 
could be further increased by hastening the rate of maturation, It is 
not known that this can happen. To the contrary it may be that erythro- 
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poiesis is analogous to pregnancy and the rate cannot be increased. In 
this analogy the nucleated red cells and reticulocytes represent mis- 
carriage or prematurity. Poikylocytosis, so often associated with intense 
erythropoiesis, may represent birth injury. 

From time to time references are made to a complication of chronic 
hemolytic disease called “burned out bone marrow” or “exhaustion of 
the bone marrow.” This condition is said to be one of the end stages of 
chronic hemolytic anemia, One has only to recollect the octogenarians 
with hereditary spherocytosis to realize the bone marrow can work for 
years at the limit of its productive capacity without becoming exhausted. 
One cannot strike an analogy between the hard working bone marrow 
and the hard working heart. For example, extreme tachycardia can 
quickly tire the heart. Chronic tachycardia can lead to heart failure. 
But the heart is one organ; the bone marrow is millions of organs. In 
effect, each erythroblast is an erythropoietic organ. When the marrow 
is called upon to increase its effort, it does so by expanding into the 
yellow marrow thereby expanding its volume. By increasing the concen- 
tration of erythroblasts it further increases its capacity. These two 
mechanisms expand the output of the marrow without necessarily 
placing a stress on any single erythroblast. 

There are two complications of hemolytic disease that result in 
failure of erythropoiesis. However, neither of these is a form of “bone 
marrow exhaustion.” In almost any chronic hemolytic disease an aregen- 
erative crisis may temporarily interrupt hematopoiesis for ten to twelve 
days. This complication is self limited. It is not a “burning out of the 
marrow” but is probably a reaction to a virus infection. Following injury 
with toxins such as benzol and in several proliferative diseases of the bone 
marrow, there may occur an overgrowth of fibroblasts or osteoblasts 
with extinction of the useful marrow by fibrous or bony tissue. These 
diseases may involve a hemolytic component, but the end stage of 
myelofibrosis or myelosclerosis is not a consequence of increased 
erythropoiesis. 

Thus far we have considered the results of hemolytic disease. The 
crux of the matter is the short life span of the red cells. There is a 
destructive reaction manifested by accelerated bile pigment metabolism, 
and there is a productive reaction manifested by an increased output of 
hemoglobin, hyperplastic bone marrow and reticulocytosis, If the hemo- 
lytic process overtaxes the capacity of the bone marrow, anemia results. 
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What are the causes of hemolytic disease? The studies of survival of 
transfused red cells have provided a most useful classification. When 
blood from a patient with sickle cell anemia is transfused into a normal 
subject, red cells are rapidly eliminated. On the other hand, when normal 
blood is transfused into a patient with sickle cell anemia, the red cells 
survive in a perfectly normal fashion. From such experiments it is shown 
that the hemolytic disease of sickle cell anemia is due to an abnormality 
of the red cell.'* In acquired autoimmune hemolytic disease the plasma 
of the patient contains antibodies against his own red cells. These anti- 
bodies are also active against other red cells. When normal blood is trans- 
fused into such a person, the normal red cells are rapidly eliminated. If 
blood is taken from this patient and transfused into a normal subject some 
of the cells are apt to be eliminated, because they have been irreversibly 
damaged. Other cells recover and survive in a normal fashion.’ In this 
sort of hemolytic disease the fault lies not with the red cells but with 
their environment. Thus hemolytic diseases may be classified as due to 
intracorpuscular defects and extracorpuscular defects. So far as we 
know now all of the hereditary hemolytic diseases are due to intracorpus- 
cular defects. Most of the acquired hemolytic diseases are due to extra- 
corpuscular mechanisms. There are exceptions. The red cells of noctur- 
nal hemoglobinuria are defective but the plasma is normal. The red cells 
of pernicious anemia are also abnormal. 

Not uncommonly we encounter patients with two forms of hemolytic 
disease. A man with hereditary spherocytosis in his old age developed 
pernicious anemia. A woman with hereditary elliptocytosis has been 
found to have paroxysmal nocturnal hemoglobinuria. A child with sickle 
cell anemia has hemolytic crises associated with an autoimmune antibody 
against his red cells. This latter coincidence is the most common of these 
combinations wherein a patient with any chronic hemolytic disease 
may develop a superimposed autoimmune hemolytic disease. This causes 
an acute hemolytic crisis (Fig. 3). The tempo of hemolysis, already 
rapid because of the chronic disease, becomes accelerated even more. 
The bone marrow is already working to the limit of its capacity, it can 
respond no further and the anemia grows more profound. In this hemo- 
lytic crisis, the Coombs test for incomplete autoantibodies is positive or 
there may be a high titer of cold autoagglutinins; rarely there is an ab- 
normal autohemolysin. Not all hemolytic crises are due to autoantibodies. 
Blackwater fever, sickle cell anemia, and nocturnal hemoglobinuria are 
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outstanding examples of diseases in which spontaneous crises develop 
unrelated to any autoimmune mechanism. 

Not all crises that occur in chronic hemolytic disease may properly 
be called hemolytic. The aregenerative crisis is hemolytic only in the 
sense that the underlying chronic disease is hemolytic. The abrupt 
appearance of profound anemia is due to a temporary halting of red 
cell production (Fig. 3). In a normal person erythropoiesis could be 
interrupted for ten days without causing embarrassment because the life 
span of these red cells is 120 days. But the red cells of a patient with 
hereditary spherocytosis may have an average life span of only twelve 
days. If his bone marrow fails, half his red cells will be gone after four 


LEGEND--FIGURE 3 


The kinetics of the total red cell volume. In this schema the funnel represents the 
bone marrow. The number of discs in the funnel represents the intensity of erythro- 
poietic activity. The inclined plane represents the circulating blood and the discs thereon 
are the total red cell mass. The slope of the plane represents the average red cell life 
span. Production and destruction of red cells are represented by the dises that flow in 
and out of the ends of the plane, Where the red cell volume remains constant production 
and destruction must be equal. 


A. The normal rate of red cell turnover is represented by the gain and loss of one 
dise per unit of time. The normal state of the erythropoietic bone marrow is represented 
by 10 dises. The normal red cell volume is represented by 24 dises. The red cell life span 
is 120 days. 


B. Moderate hemolytic disease with no anemia. The red cell life span is 30 days, one 
fourth of normal. Production is 4 times normal, thus compensating for the rapid destruc- 
tion. Note that production and destruction are equal. The red cell volume is of normal 
size, and the size does not vary. 


C. Moderate hemolytic disease. Red cell life span is 15 days, one-eighth of normal, 
To compensate the replacement must be 8 times normal, The bone marrow has responded 
to the limit of its capacity which is represented here by 6 times the normal production of 
red cells. The severity of the anemia is proportional to the difference between require- 
ment and the actual output of the marrow, 


D. Hemolytic crisis superimposed on a chronic hemolytic anemia, The steady state 
represented in C is complicated by the appearance of an antoimmune hemolytic disease 
which reduces the average red cell life span from 15 days to 7. The system will soon come 
into equilibrium again at the new level. During the period of adjustment the rate of de- 
struction exceeds production. The requirement for red cell replacements is now 16 times 
normal, Production remains 6 times normal, thus the anemia becomes more severe. 


E. Aregenerative crisis produces another temporary imbalance. The loss of red cells 
exceeds the gain, not because hemolysis becomes more intense but because production is 
temporarily interrupted, The interruption is so short that no anemia develops when the 
red cells have a normal life span. 


F. Aregenerative crisis where the life span is short results in a rapid appearance of 
anemia. With an average life span of 15 days, fifty per cent of the total red cell mass 
disappears in the first 4 or 5 days of the crisis, This is because of the “exponential” loss 
of red cells (Fig. 2). 
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days and 75 per cent will be gone after eight days. Production of platelets 
and leukocytes is also interrupted. Purpura and infection are not com- 
monly encountered in the aregenerative crisis. The cause of these crises 
is not known, but circumstantial evidence suggests that they may be 
complications of virus infections, Recovery is spontaneous and usually 
takes place within two weeks. 


This discussion has been limited to the pathogenic features that are 
common in many varieties of hemolytic disease. In each of these diseases 
the causes of red cell destruction are different. Each is interesting and 
worthy of individual discussion, but that has not been our purpose. We 
have tried to demonstrate the ways in which contemporary investiga- 
tions have been able to clarify several concepts of abnormal hemolysis. 
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MODERATOR HANGER: When we treat liver disease there is a wide 
assortment of therapeutic procedures at our disposal. In many instances 
the best form of treatment consists merely of watchful waiting. While 
we are desperately standing by and the disease is running its relentless 
course, We are prone to wonder if we are not missing some healing 
miracle and frequently, in our impatience, we resort to overtreatment 
rather than undertreatment. 

I, as Chairman of this Panel, have been privileged to select four 
physicians who are well known to you. All of them have distinguished 
themselves in investigations pertaining to the liver. Beginning on my 
left is Dr. Arthur J. Patek, Jr., Assistant Clinical Professor of Medicine, 
College of Physicians and Surgeons. Next is Dr. Mary Ann Payne, 
Assistant Professor of Clinical Medicine, Cornell University Medical 


* Presented in the Monthly Panel Meeting Series, December 5, 1952, at The New York Academy 
of Medicine. 
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College. Next is Dr. Gerald Klatskin, Associate Professor of Medicine, 
Yale University School of Medicine and on the extreme left is Dr. 
William J. Eisenmenger, Associate Physician to the Hospital of the 
Rockefeller Institute for Medical Research. 

On the blackboard we have listed a diversified group of therapeutic 
procedures which are often recommended in the management of liver 
diseases. We hope to learn from our panel, when these procedures 
are useful and when they are not. The decision often depends upon 
the nature of the disease, its severity, and the presence or absence 
of complications. 


The first subject, i.e., the management of the activity of the patient 
is one of universal interest. The question comes up whether it isn’t 
still our most effective therapeutic measure. We all feel that at times 
strict bed rest is life saving and yet this dogma has recently been sub- 


jected to critical analysis by Army investigators and there are articles 
in print which indicate that for the average case of hepatitis rest is 
not as essential as is generally supposed. We are going to ask each 
member of the panel to state when he thinks bed rest is indicated, how 
strictly it should be enforced and most important of all, when can we 
begin to allow the patient to resume his usual activities. Dr. Patek, 
what are your feelings about rest in the management of hepatitis and 
in cirrhosis? 

DR. ARTHUR J. PATEK, JR.: Dr. Hanger, I think, as you said, rest is 
indicated, Rest is a rather amorphous therapeutic measure. It is cer- 
tainly difficult to be dogmatic about it or to subject it to any kind of 
critical evaluation. The only way we know to immobilize the liver is 
by immobilizing the body. There is some evidence that activity does 
increase the load of work on the liver itself. There is also some clinical 
evidence that when patients are allowed activity prematurely they tend 
to have a recrudescence of their symptoms. I think everyone has had 
such an experience with individual cases. Whether that bears up on 
statistical analysis of large groups or not I am certainly not in a position 
to say. 

In hepatitis I feel that so long as there is the sign of acute inflamma- 
tion, which is characterized by jaundice and fatigue, anorexia, tender- 
ness of the liver, that the patient deserves bed rest. I feel also that so 
long as the laboratory tests indicating liver damage show changes which 
in turn would indicate a fluctuating functional state of the liver, that 
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the patient should be at bed rest. After these changes become stabilized, 
then I think one often is confronted by an awkward situation which 
may mean weeks or months of convalescence and when bed rest is 
not at all feasible. 

As to the tests involved, if there are substantial changes in the serum 
proteins, in the albumin and globulin, or in cholesterol ester or pro- 
thrombin time in acute hepatitis, those changes generally indicate severe 
parenchymal damage. The flocculation and thymol tests indicate liver 
damage, | am sure, but they are perhaps so sensitive that they may 
persist in a positive state quite some time after the patient seems clinic- 
ally fairly well off. So I think after those become stabilized, if the other 
tests are negative, one can allow the patient a degree of activity, even 
in the presence of say a two plus flocculation or a somewhat elevated 
thymol test. That is a somewhat controversial matter and | would like 
Dr. Hanger’s opinion on that. 

As far as cirrhosis goes, one has the practical problem of the patient 
taking months or years to recover and I believe one should prescribe a 
regimen which has a reasonable chance of acceptance and of being 
carried out. 

Absolute bed rest, at the time when the patient is very sick is readily 
accepted by the patient. He is grateful for it. Later on it is hard to 
enforce and we have usually used a regimen of bed rest half a day 
and modified activity during the rest of the day until ascites, edema, 
and jaundice disappear. 

MODERATOR HANGER: Dr. Payne, to amrplify the subject a bit, have 
you ever seen a case of acute hepatitis converted into so-called chronic 
hepatitis by excessive physical activity? Or do you feel as 1 do that 
premature ambulation merely causes relapse and prolonged convales- 
cence? 

DR, MARY ANN PAYNE: Perhaps the most difficult point of that 
question, Dr. Hanger, is the definition of chronic hepatitis. However, 
if we consider the presence of a persistently tender liver, together with 
recurrent anorexia and malaise as signs of chronic hepatitis, then I can 
quote many cases that have done just this. The cases that relapse once, 
twice, or more times are the candidates for chronic hepatitis. 

I had an interesting experience this past winter when called upon 
to render epidemic aid to the Navajo Indians, who were stricken with 
an epidemic of hepatitis. Here, in the middle of the reservation, all my 
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former training and experience with bromsulfalein and bilirubin tests 
as aids in mobilization were entirely useless. Since one had to have 
some guide as to what to do with these children, an attempt was made 
to select the ones most in need of care. The diagnosis of hepatitis was 
based primarily on the presence or absence of liver tenderness and 
jaundice, In cases that were not jaundiced the presence of a tender liver 
or spleen was found to be a very good sign of active disease. 


About 200 young children were considered to have active hepatitis 
and were placed at bed rest for several months. A similar group of 
about 200 were thought to have had hepatitis but the disease was not 
considered active at that time. Those children were allowed up. In- 
terestingly enough about nine months later the percentage of large 
livers, spiders and abnormal liver function tests was greater in the 
group with mild clinical disease that had been allowed up than in 
those children who had had a more severe initial episode with adequate 
bed rest. There are many factors of course, that must always be con- 
sidered but this group had been living under remarkably well con- 
trolled conditions and had all had exactly the same diet. The only major 
variable was the degree of activity. 

MODERATOR HANGER: Dr, Klatskin, suppose you had a patient who 
is recovering from acute hepatitis. He feels quite well, and is very 
anxious to resume activity but his flocculation test is strongly positive 
and bis bromsulfaletn excretion is still imepatred; what is your reaction 
to letting him up? What kind of comepromtise are you justified im 
making? 

DR. GERALD KLATSKIN: We have set up criteria that we have 
used for about seven years now that seem to have worked out prac- 
tically fairly well. Unfortunately, I cannot validate all the statements 
1 am about to make by statistical analysis. In general, our criteria are 
very much those that have already been mentioned, plus a few definite 
criteria based on special tests. We ordinarily do not allow a patient out 
of bed as long as the liver is both tender and enlarged. Once the patient 
feels well, the liver is no longer enlarged or tender and there is no 
clinical jaundice, he ts allowed out of bed, provided his B.S.P. retention 
is not more than 1o per cent. The reason we chose 10 per cent was 
that we were in the habit of letting patients up as soon as the serum 
bilirubin had reached a level of 2 mg. per cent and found that a great 
many of them had clinical relapses or at least mild recrudescences fol- 
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lowing ambulation. Since then we have used the criteria of a normal 
sized, non-tender liver, the fact that the patient feels perfectly well, a 
B.S.P. retention of not more than to per cent, and a serum bilirubin 
level of not more than 2 mg. per cent. When the patient is allowed up 
he must still be watched carefully, so that we usually check the biliru- 
bin and B.S.P. twice a week for the first week after the patient is 
allowed up. If there is any tendency for the bilirubin to rise, for the 
liver to become larger, or for the bromsulfalein to increase, we put 
the patient back to bed. A certain number of patients of course reach 
the stable level that Dr. Patek mentioned. If you have a patient with 
3 or 4 mg. of bilirubin and 15-20 per cent B.S.P. retention which goes 
on for week after week, you are often at a loss to know when to let 
the patient up. In such cases we have adopted the policy that if two 
successive weekly determinations of bilirubin and B.S.P. show no 
tendency to change, we allow the patient up. If then there is no further 
increase in bilirubinemia or B.S.P. we allow the man to remain ambu- 
latory. 

The thing that has surprised us has been the number of patients 
who have had what appeared to be chronically elevated bilirubins and 
B.S.P.’s, who when put on mild activity promptly returned to normal 
or only minimally elevated levels. 

As far as cephalin flocculation and thymol turbidity are concerned, 
we have never paid the slightest attention to them in determining 
whether to get a patient out of bed or not, particularly the thymol 
turbidity which often remains elevated for a very long period of time. 

MODERATOR HANGER: In considering the activity of the patient, do 
you not think that you should distinguish between “fatigue” and “ex- 
haustion”? The distinction is rather important because a patient with 
hepatitis who is subjected to real exertion and strain can precipitate 
a relapse. But | agree with you that activity that does not exceed physio- 
logic tolerance does not seem to be particularly harmful. Dr. Eisen- 
menger, | would like to know what you think about this subject and 
also wish you would give us your reason why over-exertion is damag- 
ing to the liver. 

DR. WILLIAM J. EISENMENGER: Well, I think the findings of Bradley 
and similar workers, who have demonstrated the decrease in hepatic 
circulation on not only activity but also on just assuming the upright 
position, may give us some understanding of why bed rest is important. 
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Quite significant falls in hepatic circulation occur on the assumption 
of the erect posture and even more of a fall occurs with activity. This 
fall is associated with a compensatory increase in the arteriovenous 
oxygen difference which to a certain point provides a normal supply 
of oxygen to the liver. However, if a further fall in hepatic circulation 
occurs, compensation is no longer complete and hepatic anoxia results. 
Since in hepatitis in accordance with the views of Himsworth anoxic 
areas already exist in the liver, one can readily visualize how excessive 
exertion may seriously alter the disease process. 

MODERATOR HANGER: | agree with you. I think the conclusion of all 
of this group is that over-exertion is definitely harmful to the liver. 
This is indicated by the precipitation of relapse and increased impair- 
ment of liver function. But we must not over-emphasize a single ab- 
normal finding. Some people are made to lie in bed month after month 
because a flocculation test is positive or because there is a slight eleva- 
tion of serum bilirubin. I think that we should let these patients up 
under very careful supervision while we challenge them with a battery 
of liver function tests and if there is no demonstrable worsening [ think 
it is highly improbable that we are doing them harm. Indeed, the ma- 
jority of patients who have eventually developed chronic hepatitis have 
been excellently handled, have been put to bed promptly with the first 
symptom of the disease and have been kept there for many months. 
From this evidence it does not seem that premature ambulation is the 
precipitating factor in causing continuation of the process. 

The next topic which is of great concern to us is diet. Emphasis on 
diet has been precipitated by two lines of evidence. First, one of the 
members of our panel is a pioneer in showing dietary deficiency to be 
a cause of cirrhosis in humans, and secondly, the demonstration in 
laboratory animals that the withdrawing of certain foodstuffs or the 
over-feeding of others precipitates damage to the liver. These generali- 
ties have led to the unwarranted stuffing of some patients and excessive 
restriction of fat in others. It is important to recognize that some dis- 
orders of the liver are not benefited by dietary regulation. 

Dr. Patek, we would like to ask you in what cases you find a high 
protein diet of therapeutic value and where you think that it is not 
of prime importance. 

pk. PATEK: | think it is important, as you implied, to differentiate 
between the type of liver disease or cirrhosis with which one is dealing 
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because I think more and more of us feel that the patients who have the 
so-called alcoholic cirrhosis which seems to bear a much closer analogy 
to nutritional cirrhosis produced in experimental animals, tend to 
respond fairly well to a diet rich in protein, whereas the results have 
been very disappointing in the patients who have primary biliary cirr- 
hosis or post-necrotic, post-hepatitis cirrhosis in which the etiology has 
no apparent relationship or primary relationship to nutrition. 

In the experimental animal cirrhosis can be produced by a low pro- 
tein diet, especially low in lipotropic substances. In patients with alco- 
holic cirrhosis, too, there is evidence of starvation. Their tissues are 
wasted, The serum proteins are depleted, and they are often in negative 
nitrogen balance, meaning they are putting out more nitrogen than they 
are taking in. So there is a fair rationale for giving diet adequate in 
protein. 

Disturbing observations have been made recently, one by Dr. Klat- 
skin himself, which showed that patients who were maintained on an 
average protein intake of one gram per kilo seem to make very adequate 
recovery and one can say that those patients of course were probably 
eating more protein than they had previously eaten. 

Then in Boston the group at the Boston City Hospital showed that 
patients might even make some improvement when they are on a very 
low protein diet, which is still more disturbing as a concept. I think it 
is fair to state that if that is so—probably it is—they must have improved 
at the expense of their own tissue protein—they must have used their 
own tissue proteins in the process. So over the long term I doubt that 
it would really be an effective form of therapy. At least in experimental 
animals, the animal uses its own tissue for regeneration if it is not sup- 
plied in the diet. I think most people agree that on a diet adequate in 
protein—and that is a matter of definition—they certainly make more im- 
provement than they did in the past on diets high in carbohydrate and 
deficient in protein. 

MODERATOR HANGER: Dr. Payne, have you any conrmments to make 
on the effect of diet in acute hepatitis? Do you feel that there is any 
particular diet that is indicated at that time? 

DR. PAYNE: I have seen more people who seemed to be harmed by the 
diets that doctors prescribed than actually helped by them. I think that 
the emphasis should be placed on a diet that is adequate and well balanced. 
A physician who restricts the diet should be aware of the fact that his 
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instructions may be followed for many years after he himself has for- 
gotten about them. Many patients with chronic liver disease, placed 
on a low fat diet, become wasted and wan. Many patients tolerate fat 
well and improve dramatically when the fat is put back into the diet. 
The early work in acute hepatitis at the Rockefeller Institute by Drs. 
Hoagland and Labby with carefully controlled groups of Navy boys, 
showed this well. Patients who were allowed 100-150 gm. of fat a day 


did considerably better than those restricted to 50 gm. The diet was 
more palatable and they ate better. Their liver function test returned to 
normal more quickly and it was possible to mobilize them earlier. | 
think in acute hepatitis that it is very important that the patient eat. 
Sometimes a simple trick of reversing the hours of the day to fit the 
appetite of the sick patient is helpful. The beefsteak may be more ac- 
ceptable for breakfast and the cornflakes for dinner. If the nutrition of 
the patient with acute hepatitis is so hindered by his anorexia that he is 
losing ground, parenteral therapy must be undertaken. 

MODERATOR HANGER: Dr. Klatskin, what is your reaction to the use 
of fat or the harmful effects of fat in any type of liver disease? Do you 
know of any situation when fat restriction is in order? 

DR, KLATSKIN: Our experience both in hepatitis and cirrhosis has 
been that patients who are not deeply jaundiced and who have some 
bile in their feces, seem to tolerate neutral fats very well. As in many 
other digestive disorders, they tolerate fried meats and other oxidized 
fats very poorly. We have never attempted to restrict milk, eggs and 
cream or other unoxidized fats. Those seem to be well tolerated by them 
and make for more palatable diets. Also they make it possible to increase 
the total caloric intake. 

One point | would like to raise: in patients with chronic liver disease 
who are very sick and likely to be laid up for a long time and won't or 
can’t eat, it is very difficult to maintain an adequate protein and caloric 
intake with simple parenteral fluids, at least at the present time, since 
fat emulsions are not generally available. We have come to use tube 
feeding more and more both in cirrhotics and in hepatitis patients and 
they do remarkably well. We have not employed a stiff rubber tube, 
but have used something called a Glenn tube, named after a local sur- 
geon. It is nothing but a long Penrose drain which the patient swallows 
and tolerates fairly well for weeks on end. In that way it is often pos- 
sible to provide quite an adequate liquid diet which is high both in 
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proteins and calories. 

As for Dr, Patek’s remarks regarding the adequacy of our experi- 
mental diets in cirrhosis, | would like to emphasize the fact that the 
experiments were designed only to find out what effect a relatively low 
protein intake had on liver function. Liver function did improve, but we 
have no proof that it improved as rapidly as in Dr. Patek’s series. More- 
over, we paid no attention to the patient’s general nutritional needs. 
That was not our objective. Patients who have cirrhosis are often 
severely malnourished and I quite agree with Dr. Patek that they should 
get a high protein, high caloric intake since one must provide for the 
malnutrition as well as for the liver disease. 

MODERATOR HANGER: Dr. Eisenmenger, dowt you think that we are 
justified in making the generalization that, to the extent malnutrition 
precipitated the liver disease, to that extent, diet should be emphasized, 
but that there are types of chronic liver disease in which diet is not of 
prime importance, except for maintenance? 

While we are talking to you, we come to the problem of salt restric- 
tion. Some people have the idea that salt should be restricted in all cases 
of liver disease. Could you give us your ideas as to when it is necessary 
to deprive the patient of a salt flavored diet? 

DR. FISENMENGER: There is only one type of patient in whom salt 
should be restricted, —where salt restriction can produce beneficial 
effects, and that is the patient who demonstrates that he is incapable for 
one reason or another of getting rid of salt by the usual route through 
the urine. The main group of these patients would be those who have 
refractory ascites, due to a combination of reasons. The cirrhotic process 
causes a number of abnormalities which in their end results lead to the 
production of ascites which becomes then, the single main therapeutic 
problem. The control of such ascites, even in the most refractory patient 
in its simplest consideration is merely the control of salt because if one 
just considers that in every liter of ascites there are eight to nine grams 
of sodium chloride, if those eight to nine grams are not provided to the 
patient he cannot form that liter of ascites. The average patient with 
refractory ascites will form on the average diet anywhere from one to 
one and one-half liters of ascites a day and this means the intake of 
approximately a third of an ounce of salt. If we can reduce the salt intake 
of a patient down to that which he loses by other than renal means, 
such as by the skin and fecal routes, which total approximately a half 
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to one gram of salt a day, then there is just no sodium chloride left over 
for the production of ascites. Whether this works or not, one just has 
to find out. In most cases it does. It is the rare patient who sacrifices his 
level of serum sodium by allowing ascites to accumulate despite adequate 
sodium restriction. In a patient who is put on a low salt diet, either he 
will control the production of ascites or his serum sodium level must 
fall. The body guards the serum level of sodium very carefully so in- 
stead of sacrificing concentrations of sodium in body fluids, the urinary 
output of water increases, so that the liter of water that would ordinarily 
form ascites is excreted as urine. 

The question of toxicity of low salt diets always comes up, such as 
described by Schroeder as the low salt syndrome. It so happens that in 
patients with cirrhosis and ascites this actually is an infrequent com- 
plication. At least it is rarely aggravated by the degree of salt restriction 
that is required to control ascites. However, if in addition to a low salt 
diet one presses the use of mercurial diuretics, then one must be ever 
careful to prevent an extreme dilution of body sodium and eventual 
shock. This, fortunately, is a rare phenomenon. 

MODERATOR HANGER: How do you manage to keep up the protein 
that the patient needs when most protems contain salt? 

DR. EISENMENGER: As we were talking about the protein levels be- 
fore, | was thinking about the first diets we used. In a low salt diet that 
is well balanced approximately 60 grams of protein a day are provided. 
This necessitates the limitation of meat to about four grams a day, which 
may be difficult for some patients. Nevertheless this basic diet appears 
to provide an adequate amount of protein, so that some patients went 
through a complete recovery on this diet. Later because of the obvious 
importance of protein and since we were probably fairly close to the 
borderline of adequacy, we supplemented the low salt diet with fairly 
large amounts of whole protein in the form of powdered substitutes such 
as protinal, which can readily be given to the extent of 120 grams a day, 
which means about 75 grams of protein a day with hardly any addition 
in the salt intake. 

MODERATOR HANGER: The corollary to this is, some patients who 
complain of the tastelessness of the salt-free diet, are asking if there isn’t 
something that we can give them which will permit them to have more 
salt, namely the exchange resins. Could you tell us your experience with 
the exchange resins? 
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DR. EISENMENGER: That was a big hope a few years ago when they 
came along and there still is some hope that they will become more use- 
ful. The resins, as you know, are insoluble substances which have the 
capacity to pick up sodium from solution in exchange for which they 
will deposit hydrogen or ammonium or potassium, whichever happens 
to be placed on the resin beforehand, The main trouble with the resins 
rapidly appeared as they were used in patients who had a strong tend- 
ency to retain sodium. Take for example a resin which has a fairly good 
capacity when tested in vitro or even when tested in a normal subject 
who is on a normal salt intake. If that same resin is given to a patient 
who has cirrhosis and a strong tendency to form ascites it will do prac- 
tically nothing. The reasons for this are not quite clear but there are 
several points which have come up in the past year which may give us 
some indication as to why the resins are so ineffective, just where you 
need them most. For instance, the work of Berger over at Goldwater 
Hospital, showed that under steady conditions a resin would bind a 
certain amount of sodium in the stool. When this patient was treated 
with some of the adrenal salt hormones the same resin then would pick 
up much less sodium, suggesting that there was some factor in the 
intestine which was capable of preventing the resin from picking up the 
normal amount of sodium, This same situation could hold in a patient 
with cirrhosis or one who is retaining sodium in any other disease, that 
is, perhaps there is an excessive amount of some adrenal salt active hor- 
mones which manifest themselves in the retention of sodium throughout 
the body, including retention or withdrawal of sodium from fecal con- 
tents, including the resin. The converse of this was demonstrated in a 
recent presentation by Dr. Emerson of Boston, where in a patient who 
had a bilateral adrenalectomy they were quite startled to find the amaz- 
ing uptake of sodium by a resin. The uptake actually reached the 
theoretical maximum for that resin, which observation suggests that 
without the activity of the adrenal cortical hormones the intestinal tract 
likewise was more able to release sodium. 

MODERATOR HANGER: Your conclusion then is that resins are often 
ineffective and are perhaps dangerous unless we have very good facilities 
for following the electrolytes in the blood of the patient? 

DR. EISENMENGER: Yes, I have pointed out the ineffectiveness of the 
resins where most needed but the complications should also be men- 
tioned. The group in Boston showed that some of the ammonium resins 
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released excessive amounts of ammonium which perhaps contributed to 
the development of coma. Also a frequent complaint is severe constipa- 
tion, and occasionally intestinal obstruction develops. Thus in general 
at the present time the resins are not very useful in cirrhosis, except in 
an occasional patient. 

MODERATOR HANGER: Dr. Klatskin, we are now going to move to a 
more controversial topic, namely, alcohol. 1 think we all agree that 
alcohol can be hepatotoxic and yet there are times when our patients are 
rather anxious to resunie its use or abuse. | am wondering what your 
advice is to a person recovering from hepatitis about the use of alcohol; 
and also to the compensated cirrbotic. 

bR. KLATSKIN: Unfortunately there is no direct evidence to provide 
an answer to those questions and we must actually go to animal experi- 
ments to answer them. There seems to be clearcut evidence in animals 
at least that alcohol enhances the hepatotoxic effects of a great many 
agents such as carbon tetrachloride and other poisons. It is reasonable to 
assume, therefore, that in a liver damaged by a virus alcohol may do 
some harm, although we have no direct proof of that. Nevertheless, the 
experiments in animals aré so convincing that we always recommend that 
as long as any activity exists in a patient with hepatitis that the patient 
stay away from alcohol. I think the evidence is a little better in the case 
of cirrhosis, particularly in the Laennec’s cirrhosis. Clinicians have long 
been aware of a close relationship between overindulgence in alcohol 
and the occurrence of Laennec’s cirrhosis. In recent years, in the light 
of our increasing knowledge of the effects of malnutrition on the liver, 
the assumption has been made that the effect of alcohol is not due to a 
direct hepatotoxic action but is an indirect one, simply leading to a 
reduction in food intake or encouraging the patient for one reason or 
another to give up eating properly. This general view has not been con- 
tested until recently. During the past two years, two laboratories have 
carried out experiments in animals which | think indicate, or at least 
suggest, that alcohol in some way increases the choline requirement. In 
Toronto, Dr. Best and his associates have suggested that the choline 
requirement is not an absolute value but rather a requirement which is 
geared to the total caloric intake. As you know, alcohol provides 7 
calories per gram so that a man drinking a quart or more of whiskey a 
day is getting some 2,000-2,500 calories in alcohol alone. In these experi- 
ments in the rat, based on pair feeding technique, it was shown that by 
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adding alcohol to the diet and thereby increasing the caloric intake the 
animals developed fatty livers and cirrhosis; however, when alcohol was 
omitted and equal amounts of sucrose substituted, the same lesions ap- 


peared. In our own laboratory we have done very similar experiments 


and have confirmed Dr. Best’s findings. However, our interpretation has 
been somewhat different. On the basis of our findings in a group of 
animals which received the same amount of alcohol as in Best’s first 
group, but whose calories were restricted by withdrawing an isocaloric 
amount of carbohydrates, the animals developed under these conditions 
even more severe cirrhosis and fatty infiltration of the liver than in the 
group with the higher caloric intake plus alcohol. The evidence is highly 
suggestive, therefore, that alcohol does in fact increase the choline re- 
quirement, but not by increasing the caloric intake as suggested by Best. 
For that reason patients who have cirrhosis are strongly urged to stay 
away from alcohol completely. 

Some experiments that have been carried out in humans seem to 
contradict the results of our animal experiments. However, when they 
are examined closely you find that there is no contradiction at all. In our 
animals which get cirrhosis on alcohol, if we add a sufficiently large 
supplement of choline, we easily overcome the effects of alcohol. In the 
experiments done by Jones and others, and I believe Dr. Patek has done 
some, a very high protein diet was given along with the alcohol. Under 
these conditions the liver does recover and that is exactly what happens 
in the rat. You can only demonstrate these effects when the animal is on 
a borderline diet. 

Another reason for telling our cirrhotics to stay away from alcohol 
is that almost invariably when the alcoholic drinks he cuts down on his 
food intake. We have been interested in the question of why the food 
intake goes down. It is usually ascribed to the indigestion that is asso- 
ciated with alcoholism, to gastritis, to an economic problem and finally 
to the indifference of the alcoholic to food. Actually, however, there 
appears to be a very good physiological reason why they cut down on 
their food intake. 

Some years ago Dr. Cowgill showed that in animals there is a homeo- 
static mechanism for regulating the total caloric intake. Thus, if he added 
any sort of supplement to the diet which increased its caloric content 
per gram, the animal would eat less food. We have conducted similar 
experiments on rats to demonstrate this point. As soon as the animal, 
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which has no access to fluids other than 15 per cent alcohol, starts to 
drink, it immediately cuts down its food intake. If you total up your 
food calories plus your alcohol calories, you find that it eats just about 
as many calories as the animal not getting alcohol, so that I think this is 
one of the physiologic mechanisms responsible for the reduction of food 
intake in chronic alcoholism. 

MODERATOR HANGER: This is a most interesting and controversial 
topic and it really is very important because I think we all have the feel- 
ing that alcohol is more injurious to some patients than to others, It 
isn’t simply a quantitative reaction. It represents metabolic idiosyncrasies, 
if you care to call them such. I am sorry we cannot dwell on the subject 
of diet much longer. | am sure there are many questions that you would 
like to bring up but we must discuss a topic of great economic im- 
portance because we are being tempted by the various drug houses to 
supplement the diets of our patients with hepatitis and cirrhosis with 
various adjuvants. Some of these dietary supplements are quite expensive 
and we will ask Dr. Patek to state briefly when a patient should have 
methionine added to his diet, when he should have choline, when inositol 
is indicated, when one or more of the various vitamins, such as A or 
Biz, should be forced. | am sure we give too many of these supplements 
without justification. 

pk. PATEK: I think the problem is a very controversial one and cer- 
tainly one should not be too dogmatic. There have been many reports 
claiming therapeutic success with the use of lipotropic substances, chiefly 
choline and methionine, and as one analyzes those reports one finds that 
it is difficult to tell how much was attributable to these supplements 
and how much to the diet and to bed rest, or to the natural course of the 
disease in a patient who is abstaining from alcohol. I think there is gen- 
eral agreement that the evidence is not adequate to show that choline or 
methionine provides any additional benefit over that of the adequate, 
nutritious diet containing at least 70 to 100 grams of protein a day. 

I have no information on inositol. It has not been used widely. I 
know nothing about it. 

As to the indications for specific vitamin therapy: —there are changes 
in many of these patients, who may exhibit signs of deficiency of the 
B vitamins, such as polyneuritis or pellagra and their serum vitamin A 
may be quite low. However, unless they show stigmata of these defi- 
ciency diseases, | think there isn’t much value in forcing high intakes 
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of the specific vitamins. We are not at all certain whether the forcing 
of vitamins in large amount, especially in a state of imbalance, may not 
do actual harm. Large doses of vitamin A have been shown to cause 
liver damage, for example. As far as thiamine is concerned, we found 
in our group, more than in most other series, a high incidence of poly- 
neuritis. Perhaps that was an accident of selection, and for that reason 
we have used thiamine as a rather general supplement, and also for the 
purpose of stimulating the appetite. 

Recent experimental work suggests that vitamin Biz may have an 
effect in terms of a lipotropic agent and may stimulate protein regenera- 
tion. I think it is still too early to evaluate that finding or its application, 
so in general I think there is little indication for the use of supplements 
in large amounts, except when the patients exhibit a specific vitamin 
deficiency disease. 

MODERATOR HANGER: Occasionally we resort to intravenous therapy. 
Dr. Payne, | would like to ask you when was the last time you gave 
protein hydrolysates intravenously to a patient with liver disease and 
for what purpose? 

DR. PAYNE: I have not done that since 1945. 1 can remember having 
many difficulties with the protein hydrolysates, headaches, chills and 
fever that would come with amino acids intravenously. I think we were 
all relieved when it was shown that this may overtax the sick liver and 
do more harm than good. 

MODERATOR HANGER: Dr. Klatskin, do you give intravenous glucose 
to a patient with liver disease? 

DR. KLATSKIN: I think we do it reasonably often, usually only for 
short periods of time, however. Certainly in our cirrhotics who come 
in following a recent hematemesis, we use tamponade and intravenous 
glucose. During the first twenty-four to forty-eight hours it is usually 
inadvisable to try to force adequate amounts of calories down through 
the tube, so that we resort to intravenous glucose in order to provide 
essential calories, We then use a fairly concentrated solution, usually 
15 per cent, and occasionally 20 per cent. We use protein hydrolysate 
only if the patient has to stay on parenteral feedings for more than a day 
or two. We use the latter much less frequently than carbohydrate. 

MODERATOR HANGER: Dr, Eisenmenger, do you use intravenous crude 
liver in the management of any of your cases? 

DR. EISENMENGER: No, sir; we don’t use any form of liver extract 
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any more. Experimentally various unidentified factors appear to be 
present in crude liver which can protect the livers of animals under 
certain conditions. However, under the conditions of adequate nutri- 
tional therapy little if any additional benefit appears to be derived from 
the use of crude liver injections. 

MODERATOR HANGER: The Rockefeller Clinic of course originated 
this type of therapy but even there it is not in vogue at the present time. 

DR. EISENMENGER: No, sir. We rely entirely on the natural com- 
ponents of a diet which is high in protein and calories. 

MODERATOR HANGER: What about human albunnn? 

DR, EISENMENGER: Human albumin is another substance which when 
it first became available was thought likely to be of great benefit to 
many patients because one of the defects manifested by a cirrhotic pa- 
tient is a low level of serum albumin. For many years it was thought 
that the correction of this would reduce the ascites and would produce 
a diuresis. However, it is effective only in patients who are relatively 
easy to control by other methods. Usually in the patients with advanced 
cirrhosis, the administration of large amounts of albumin actually raises 


the serum albumin to levels approaching normal but no significant effect 
is noted. The reasons for this are obvious, if one watches the increase 


in albumin in the ascitic fluid, which rises to a proportionate degree, so 
that the ratio or the differential in albumin levels which accounts for 
the difference in osmotic pressure remains almost identical before and 
after treatment. Furthermore, having relatively little effect in this type 
of patient, there are also certain hazards which are commonly encoun- 
tered in the form of hematemesis as the result of the expansion of blood 
volume which is quite common, especially if intensive albumin therapy 
is given, such as several units daily. However, there are certain cases 
where the use of albumin may be lifesaving and may be most important, 
such as in temporary situations as a subacute atrophy where albumin 
levels may rapidly decline, and almost disappear. If adequate therapy of 
all types is maintained long enough, sometimes these patients pull 
through and albumin can provide a temporary benefit in getting them 
through this emergency. 

MODERATOR HANGER: Apropos of that, we all know how serious 
shock is in a person with severe liver injury. What measures do you use 
to combat shock? 

DR. EISENMENGER: Such as after hemorrhage? 
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MODERATOR HANGER: Yes. 

DR. EISENMENGER: We merely do the obvious thing and give as 
much blood as is necessary to replace the blood lost. This will usually 
cause improvement provided that the hemorrhage ceases either with the 
help of an esophageal tampon or through the normal clotting mechanism. 
In this situation nothing adequately replaces blood. We tried such plasma 
substitutes as dextran but found them quite inadequate because they dis- 
appear extremely rapidly from the blood stream and it requires a rather 
large injection in the relatively dilute solutions that are available. Most 
of the injected material disappears rapidly into the urine and there is 
also a rapid transfer into the ascitic fluid, so that to get an effective rise 
in osmotic pressure large amounts are required. Occasionally albumin 
might be useful but where a patient has lost whole blood, generally it is 
whole blood these patients need because they are usually somewhat defi- 
cient in hemoglobin even before the hemorrhage occurred. 

MODERATOR HANGER: [| think then I can speak for the whole panel in 
emphasizing that shock is a very serious complication and should be 
combated promptly by whole blood and by hypertonic glucose solu- 
tions, and by every device to restore blood pressure as soon as possible. 
Many cases of hepatic coma follow even slight blood loss with drop in 
blood pressure. 

So much for dietary supplements. Many of you are interested in the 
role of antibiotics in the management of liver disease. Dr. Patek, could 
you tell us briefly your feelings of the role of antibiotics in hepatitis or 
in any emergencies that we encounter in hepatic disease? 

DR. PATEK: Some observers are of the opinion that the sulfa drugs 
may be harmful to the liver. In our experience there have been few 
deleterious effects with the ordinary dosage, at least with sulfadiazine. 
The earlier drugs, sulfathiazole and sulfapyridine, may have had some 
toxic effects. In general sulfa drugs are tolerated quite well. Indeed, 
there is some experimental evidence suggesting that they may even help 
in a protective fashion. Patients with liver disease, as far as | know, do 
tolerate penicillin and other familiar antibiotics for specific infections 
that may be intercurrent. The actual use of these for the treatment of 
cholemia has been proposed. Aureomycin has been claimed to have 
“rescued” several patients from hepatic coma, and on the theory that by 
sterilizing the gastrointestinal tract the liver was not being bombarded 
by endogenous metabolic products. In other words, Aureomycin was 
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sparing the liver. My own experience with the use of Aureomycin in 
patients with cholemia has been small and so far unimpressive as far as 
its effectiveness goes. I should like very much to know the experience 
of the group. 

MODERATOR HANGER: So should I. We will ask each member of the 
panel whether he gives antibiotics to patients with hepatic coma. Dr. 
Payne, do you, and which one? 

pk. PAYNE: We have tried the various antibiotics and I agree with 
Dr, Patek, — we were not impressed with what they can do. One uses 
them in patients with liver disease, as in any other condition, when there 
is evidence of infection, but for liver coma per se, I believe that they 
have been very disappointing. 

MODERATOR HANGER: Dr. Klatskin, what is your experience with the 
antibiotics for liver coma? 


DR. KLATSKIN: We have treated about twenty-five patients now with 
large doses of Aureomycin, and in that group there were three or four 


who showed a very remarkable change in their clinical status but only 
temporarily. Within a period of eighteen hours, these individuals, all 
Laennec cirrhotics, who had been in coma for a variable period of time, 
came out of their coma, were wide awake and very well for a day or 
two and then lapsed into their former state. We still use it routinely in 
the hope that we will save an occasional patient. 

MODERATOR HANGER: Dr, Eisenmenger. 

DR. EISENMENGER: In the course of just the past six months or so we 
have had three patients in hepatic coma who developed infections that 
would not have been apparent unless one happened to be looking for 
them. Two developed peritonitis in their ascitic fluid without localizing 
symptoms or signs prior to coma and one patient had a septicemia. All 
three showed very little elevation in temperature and blood count. With- 
out having done routine ascitic fluid and blood studies, merely because 
antibiotics were going to be started, they never would have been 
detected. Thus while I don’t believe that Aureomycin or any other 
antibiotic has any effect in the uncomplicated case of coma, they may 
be worth using as a prophylactic measure, because these patients are so 
debilitated that they are prone to serious infection which can occur 
without the usual high fever or leukocytosis. 

MODERATOR HANGER: I quite agree, I don’t think that the antibiotics 
have a specific curative effect in hepatic coma but the susceptibility to 
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infections in the intestine and blood stream invasion is very great in 
people with hepatic insufficiency and | think as a temporary measure 
the oral administration of Aureomycin is indicated. 

There is also the question, what drugs are to be avoided durmg acute 
and chronic hepatitis? We all know how susceptible patients with 
hepatic insufficiency are to certain of the opiates and yet some of these 
patients are extremely restless and are quite challenging in their manage- 
ment, Dr. Patek, how would you manage a restless cirrhotic? 

pk. PATEK: I don’t know of any experimental work that has clearly 
demonstrated that animals, let us say, with liver damage, are unduly 
vulnerable to opiates or to barbiturates, and yet in clinical experience I 
think we do feel that these patients tolerate them poorly. My only ex- 
perience with the patients who need some degree of sedation or ameliora- 
tion of pain is that demerol seems to be tolerated perhaps better than 
some of the other drugs. Of course, it carries with it the risk of addic- 
tion. 

MODERATOR HANGER: Dr. Payne, have you had any bad experiences 
with quick-acting barbiturates in the patient with hepatic insufficiency? 

pR. PAYNE: I think rather than worry about these drugs damaging 
the liver, we should be aware that barbiturates may be longer acting in 
the cirrhotic patient than in the normal. We therefore should start with 
smaller doses to see how the individual patient inactivates that partic- 
ular drug. If necessary, increases in dosage to the tolerance of the patient 
can then be easily controlled. Morphine has to be watched very care- 
fully, and actually I think demerol is a bad actor on occasion. | prefer 
codeine and aspirin. Paraldehyde is a helpful adjunct. 

MODERATOR HANGER: I believe that we all agree that sedatives should 
be given with great caution and yet they should not be withheld when 
the patient is restless and requires them. 

Dr. Eisenmenger, how do you treat your itching patients, those with 
obstructive jaundice? 

DR. EISENMENGER: If the patient is fortunate and merely has an ob- 
struction, a surgical one, the obvious treatment is to operate, In the 
chronic patient, say the one with primary biliary cirrhosis, itching may 
become an extremely annoying symptom to the point where even suicide 
is an occasional outcome. All of the usual antipruritic drugs that are used 
are quite ineffective. In the milder cases some of the sedatives may dull 
the sensation somewhat but usually they are of no use whatever. Like- 
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wise various medications applied by topical application are of little use. 
We had occasion to try a series of hormones on a group of these patients 
and one was methyl testosterone, which generally should be avoided 


in patients with liver disease because frequently its use will cause an in- 


crease in the jaundice. However, in certain patients who for long periods 
prior to treatment had extreme degrees of jaundice and_ pruritus, 
methyl testosterone for some reason provided fairly dramatic relief. The 
relief ts such that some of these patients refuse to discontinue the drug. 
Frequent attempts have been made to discontinue the drug in one pa- 
tient in whom the drug caused increased jaundice. Despite the substitu- 
tion of medications that appeared to be identical, invariably in a day or 
two the extreme pruritus returned. 

MODERATOR HANGER: Is this case an exception or have you had 
several? 

DR. EISENMENGER: We had several cases which responded fairly well 
and also we had a couple of cases which did not respond. Dr. Sheila 
Sherlock recently reported similar observations. 

There was another report recently about the use of ACTH in some 
of these patients, In some patients with jaundice and pruritus, the itching 
was relieved during the administration of ACTH. There appeared to be 
some correlation between this effect and a fall in certain bile acids. 

MODERATOR HANGER: Dr, Klatskin, have you any tricks for itching 
patients? 

DR. KLATSKIN: No, sir; we have tried ergotamine, and procaine, with- 
out any success whatever. | asked Dr. Watson about that recently, 
and he believes with Dr. Varco that in patients who have primary 
biliary cirrhosis with intractable itching, one ought to put a catheter 
into the common duct and drain the bile externally, the idea being to 
deplete the circulation of cholic acid which is being recirculated through 
the intestinal tract, and he says that he has had a number of patients 
who have been completely relieved of their itching. We have not yet 
had occasion to do that. 

MODERATOR HANGER: Certainly the cessation of itching in these 
chronic obstructive cases is an ominous clinical sign and probably means 
the liver parenchyma is not synthesizing cholic acids. Perhaps that is 
the mechanism in your case. 

pk. PAYNE: Dr, Hanger, may I ask you a question? How firmly do 
you believe that methyl testosterone should not be used in liver disease? 
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MODERATOR HANGER: | don’t believe methyl testosterone is a cyto- 
toxic agent but we continue to see patients on this drug develop deep 
jaundice with large bile plugs in the center of the lobule, but with very 
little parenchymal destruction. Why the intrahepatic inspissation of 
bile takes place in patients with methyl testosterone is a very interesting 
question which I certainly cannot explain. | rather suspect it represents 
a functional alteration and not true injury. Many of the questions which 
you in the audience have asked, involve the use of various hormones in 
liver disease. Some of you have heard rumors that you can alleviate the 
symptoms of acute and chronic hepatitis with these magic drugs and we 
would like to hear the experience of the members of the panel with such 
substances as estrogens and androgens, ACTH and cortisone in treating 
various hepatic difficulties. Dr. Patek, would you like to express any 
options, either positive or non-conrmuittal on this subject? 

pk. PATEK: | think that other members have more to say on it than 
I do, Dr. Hanger. 

MODERATOR HANGER: Dr, Payne, bave you had unuch experience with 
these various substances in various liver problems? 

DR. PAYNE: We have been interested in the hormones in relation to 
liver disease for many years. 

Perhaps we might first dispose of the subject of the estrogens and 
androgens, The physical findings so commonly seen in chronic liver 
disease—palmar erythema, vascular spiders, gynecomastia and testicular 
atrophy —have been considered manifestations of excessively high 
estrogen levels in the blood. This has been ascribed to the fact that the 
sick liver cannot inactivate estrogen normally and therefore in patients 
with liver disease one would expect a constant high level of circulating 
hormone, However, it is very difficult to correlate the clinical signs with 
estrogen tolerance tests or with measurements of the amount of estrogen 
excreted in the urine. This is a complicated interrelationship. Actually 
the female patient with liver disease frequently has a low level of effec- 
tive estrogen. In epidemics of hepatitis, for instance, metro-menorrhagia 
is very common and may persist for three to six months after the infec- 
tion has subsided on the basis of low estrogen levels. In our clinic pop- 
ulation of women with chronic liver disease we see the same picture. 
Estrogen assays by vaginal smear over many years show that the ma- 
jority of these patients have very low estrogen levels. Rarely do you 
find a cirrhotic who conceives, Usually the cycle is anovulatory. In males 
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the sperm counts show a very definite depression for months after acute 
hepatitis, probably reflecting the depression of gonadotropic hormones 
found in any chronic disease. Therapeutically estrogens can be used in 
patients with liver disease to great advantage. Many patients profit by 
the treatment of the menopause, even though they have spiders, liver 
palms and other supposed stigmata of high estrogen levels. 

As far as ACTH and cortisone are concerned, | think the results are 
spotty. There have been some rather startling results reported with both 
ACTH and cortisone. However, these results are not consistent and are 
difficult to evaluate. On the whole they are disappointing. Dr. Eisen- 
menger is in a good position to point out some of the difficulties which 
are not infrequently encountered, One must be cognizant of these com- 
plications in patients with liver disease before undertaking a clinical trial 
of either ACTH or cortisone as they may be very severe and even fatal. 

MODERATOR HANGER: Dr. Klatskin, | would like to ask you do you 
use either ACTH or cortisone in your patients with hepatic coma? 

bY. KLATSKIN: We have had no experience in treating any liver dis- 
ease other than hepatitis with ACTH, and we now have treated a num- 
ber. When ACTH first became available we ran a short series of 
routinely treating all patients with infectious hepatitis with ACTH. We 
were greatly impressed with the very rapid fall in the serum bilirubin 
and the patient’s general clinical improvement. However, it did not ap- 
pear to alter the general course of the disease in that as soon as ACTH 
was stopped the patient had a relapse, unless the ACTH was continued 
for several weeks. At the present time we use ACTH in patients who 
have severe hepatitis, who are quite ill and cannot eat, and we have yet 
to see a case that has not shown very significant improvement following 
its use. Whether this alters the course of the disease I am not prepared 
to say. We have serial biopsies in some of these patients and one can 
demonstrate a very remarkable disappearance of the exudate following 
therapy. We administer ACTH long enough so that the patients are 
usually close to recovery when it is discontinued. To be sure, such re- 
covery might have been attained in any event, but the patients are very 
much better clinically during that period, and I am all in favor of con- 
tinuing to use it in those very serious cases that may be going on to sub- 
acute necrosis and in those who are not eating or appear very sick. 

MODERATOR HANGER: Dr, Eisenmenger, when do you feel ACTH 
and cortisone are indicated in the treatment of liver disease? 
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DR. EISENMENGER: The only patients whom I have seen benefited 
by ACTH have been some of the type that Dr. Klatskin just described; 
patients who had acute, severe hepatitis and were going downhill steadily 
to the point of coma. I have seen three of these patients whose courses 
were reversed so soon after the start of ACTH that it appeared to be 
more than coincidental. However, one cannot be certain of such an 
effect until he sees many more cases. In the other types of liver disease, 
especially chronic liver disease, one doesn’t see much happen at all. In 
patients in coma due to chronic liver disease, | have seen no beneficial 
effects. 

We have run into certain complications in the use of ACTH, which 
Dr. Payne just referred to, We found that following the use of ACTH 
in certain patients with cirrhosis we had changes, very pronounced 
changes in several, in the blood coagulation time and with this the 
development of thromboses. In one the patient came to autopsy shortly 
afterwards and there was a large portal thrombosis which was estimated 
to have occurred at about the time when clinically it looked as though 
that had happened. We checked many of the other blood clotting factors 
and found no change in any of them, that is, one finds these pronounced 
changes in coagulation time to subnormal levels despite very deficient 
levels of prothrombin and fibrinogen and platelets which are charac- 
teristic of advanced cirrhosis. 

The other major hazard in the use of ACTH in patients with 
cirrhosis is the sudden expansion of the blood volume. If proper care 
isn’t given to the control of salt intake in a patient who has varices, an 
esophageal hemorrhage can be precipitated by ACTH. 

MODERATOR HANGER: We had hoped to discuss some of the decisions 
which have to be made from time to time, namely, when liver biopsies 
are indicated or when we should resort to exploration, or when shunting 
of the portal vein is indicated. However, the hour is late. I think that we 
doctors have heard a great deal of practical information which will help 
us manage our patients with liver problems. If there are any topics which 
interest you and which have not been discussed by members of the 
panel, I am sure that all of them are now available for personal 
communication. 
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Some Aspects of Collateral Circulation of the Lung 


Averitt. A. 


Department of Pathology, Yale University 


A complete view of pulmonary circula- 
tion in disease must embrace the larger 
pulmonary arteries and veins, the pulmon- 
ary-capillary bed and the collateral circu- 
lation. These structures must be considered 
in their quantitative as well as qualitative 
aspects, They must further be considered 
in function, with a knowledge of pressures 
and volumes of flow, and in relation to the 
heart, for cardiac and pulmonary function 
are inseparable. 


Under various circumstances of pulmon- 
ary disease there may be an extensive ex- 
pansion of the collateral circulation from 
the arterial or the venous side or both. The 
development of collateral supply from the 
two sides is not necessarily concomitant. 
With the expansion of the arterial collateral 
circulation, large precapillary communica- 
tions develop between branches of the aorta 
and pulmonary arteries, In the dog, after 
ligation of the pulmonary arteries, the vol- 
ume of arterial collateral flow may equal 
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one-third of the right cardiac output at 
rest. The anastomoses act as points of in- 
creased resistance to the outflow from the 
right heart. In pulmonary disease they 
serve to shunt desaturated blood away from 
the diseased parenchyma; there may actu- 
ally be a reversal of blood flow in the pul- 
monary artery, against the usual direction 
of the stream. Such collateral flow as passes 
through the pulmonary capillaries is a bur- 
den entirely on the left side of the heart. 


With the expansion of venous collateral 
circulation, a phenomenon especially promi- 
nent in pulmonary emphysema, there is an 
increased shunt between the systemic and 
pulmonary venous systems. Since the valves 
of the bronchial veins become incompetent 
as these vessels enlarge, the blood flow may 
be in either direction depending on the 
relative pressures in the pulmonary and 
systemic veins. In cor pulmonale with car- 
diac failure it is probable that the flow is 
in reverse of the usual direction, i.e. from 
right to left, thereby adding desaturated 
blood to the systemic arterial circulation. 
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Chief among the features that character- 
ize the circulation in normal man is the low 
hydrostatic pressure within the pulmonary 
vascular bed. In a variety of disorders of 
the heart and lungs, however, an elevation 
in this pressure occurs, ‘To define the mech- 
anism of its occurrence in a few instances 
and to relate this finding to the other fea- 
tures of the disease entity concerned is the 
purpose of these remarks, 

1. The development of pulmonary hyper- 
(a) As a result of left ventricular 
Since there is a certain degree of 


tension. 
failure. 
automaticity of response of each cardiac 
ventricle to an imposed work load, there 
may exist some degree of independent activ- 
ity of each. For example, if, because of 
disease of the heart muscle, the left ven- 
tricle suddenly fails to empty itself to a 
normal extent with systole and a_ similar 
change does not immediately occur on the 
right, right ventricular output temporarily 
will exceed that of the left and pulmonary 
congestion will result. The eventual level 
to which pulmonary pressures rise because 
of this shift of blood from the systemic to 
the pulmonary vascular bed is determined 
both by the reduction in venous return to 
the right heart and by the level of end- 
diastolic pressure on the left which effects 
an output of this chamber equal to that of 
the right. 

b. As a result of mitral stenosis. Changes 
similar to those described above, but obvi- 
ously neither so acute nor the same in 
origin, may occur in the presence of mitral 
stenosis, Here again it must be emphasized 
that left atrial, and consequent pulmonary 
arterial, hypertension when present is not 
a compensatory response of the circulation 
which serves to maintain an adequate car- 
diae output in the face of valvular obstruc- 
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Pulmonary Hypertension 


Joun R. West* 
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tion. It is simply a reflection of the state 
of equilibrium between the various factors 
that regulate cardiac output in man and 
the valvular deformity that impedes blood 
flow, 

«. As a result of changes in the pulmon- 
ary vascular bed. Direct obstruction of the 
smaller pulmonary vessels occurring as a 
result of metastatic carcinoma, multiple 
pulmonary emboli, and sclerotic changes as 
commonly seen in severe mitral stenosis may 
lead to profound pulmonary hypertension. 
An overall reduction in the number of the 
smaller vessels as may occur in certain 
forms of chronic pulmonary disease may 
have a similar result, 


in the vascular bed 


Physiologic changes 
under cer- 
tain conditions also. ‘The inhalation of very 
low oxygen mixtures, for example, will re- 
sult in pulmonary hypertension in normal 


may occur 


man which seems to be out of proportion 
to the associated increased blood flow and 
is therefore presumed to be due to vaso- 
constriction, Finally, anything that tends to 
increase pulmonary blood flow when any 
of these obstructive lesions are present will 
promote further elevation in pulmonary vas- 
cular pressures, 

2. The importance of pulmonary hyper- 
Pul- 


monary hypertension as seen in cases of 


tension in chronic pulmonary disease. 


chronic pulmonary disease generally has no 
single cause. In emphysema, for instance, 


pulmonary hypertension seems to stem from 


several interrelated elements, Arterial 
anoxia and the hypervolemia secondary 
thereto both tend to increase the cardiac 


output, and an increased cardiac output in 
the presence of a vascular bed reduced in 
size by the disease process (and perhaps 
affected directly by the anoxia) may lead 
to hypertension. The nature of the pulmon- 
ary disease will determine which of the 
multiple factors will dominate the picture, 
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and the duration and severity of the changes 
will, of course, determine whether clinical 
cor pulmonale will result. It is important 
to remember about this type of pulmonary 
hypertension, however, that it is only one 
manifestation of a larger disorder, pulmon- 
ary insufficiency, and, often being due more 
to disordered pulmonary function than to 
anatomic change, is frequently reversible. 
Thus, reduction in blood volume and relief 
of arterial anoxia by improvement of pul- 
monary performance will often result in a 
striking decrease in pulmonary arterial 
pressure and an improvement of cardiac 
function in cases of pulmonary emphysema 
with cor pulmonale. 

3. The importance of pulmonary hyper- 
tension in mitral stenosis. One may say that 
rheumatic heart disease with mitral stenosis 
has three components: the valvular deform- 
ity, alterations in the pulmonary vascular 
bed and disease of the myocardium, indi- 
vidual patients exhibiting varying degrees 
of involvement in each category. These 


three elements are obviously the causes of 
the two major physiologic defects that char- 


acterize the disorder, viz., reduction in car- 
diac output and elevation in pulmonary 
pressures and are also, of course, the cause 
of cardiac failure and cardiac arrhythmias 
as well, Not so apparent, however, is the 
relationship between pulmonary hyperten- 
sion and the other features of the syndrome. 
For example, although one might expect 
pressures within the right heart to exert 
a strong influence in the matter of heart 
size and cardiac failure, such is not always 
the case. As was pointed out recently be- 
fore the New York Heart Association by 
Drs, M. I. Ferrer and R,. M. Harvey, car- 
diac enlargement as determined by Roent- 
wen-ray may be more or less independent 
of right heart pressure, large  sac-like 
hearts often being seen in the presence of 
rather low pressures while x-ray silhouettes 
smaller or equal in size are often associated 
with high pressures. Similarly, there exists 
no predictable relationship between the level 
of pulmonary and intracardiac pressures 
and the presence or absence of cardiac fail- 
ure. The myocardial element of the disease 
would seem to be the chief determinant in 
these matters. 
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Finally, attention must be paid to the 
role of pulmonary hypertension in the symp- 
tom complex of the patient with mitral 
stenosis who is ambulatory and not in fail- 
ure, the patient whose heart disease, despite 
often profound circulatory abnormalities, is 
manifest chiefly in exertional dyspnea and 
lack of stamina. 

Early fatigue of skeletal muscles during 
work might be expected if there is serious 
impairment of the oxygen supply to these 
muscles or of the removal of products of 
metabolism. Hence it is not improbable that 
the diminished endurance of these patients 
is related to inadequacy of cardiac output. 

Dyspnea, however, is not so readily ac- 
counted for. It has been thought to be due, 
in cases such as these, to interference in 
pulmonary function secondary to pulmon- 
ary congestion, yet recent studies in a rep- 
resentative group of ambulatory rheumatic 
subjects with varying degrees of pulmonary 
hypertension and reduction in cardiac out- 
put have afforded no support for this view. 
Measuring the lung volumes, pulmonary ven- 
tilation at rest and exercise, maximum 
breathing capacity, and arterial blood gases 
at rest and after exercise, we were unable 
to detect evidence of sufficient impairment 
of ventilatory function in these cases to 
warrant the assumption that dyspnea is due 
to ventilatory insufficiency as defined in 
terms of minute volumes of breathing re- 
serve. Although some hyperventilation was 
noted at all phases of activity it was of a 
very mild degree and maximum breathing 
capacity was essentially unimpaired. 

Concluding from these data that dyspnea 
in these patients is not due to manifest 
ventilatory insufficiency we must consider 
other possibilities if we are to relate in- 
adequate cardiac output and pulmonary hy- 
pertension to this symptom. Dyspnea on 
exertion might be a manifestation of exces- 
sive fatigue of respiratory muscles during 
the increased ventilation of exercise, ex- 
haustion occurring at respiratory minute 
volumes not ordinarily associated with dysp- 
nea, a result of poor blood supply to these 
muscles. Or it might be related to the 
effort in breathing experienced by this group 
of patients, the effort being far out of 
proportion to the actual minute volume as 
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a result of a decrease in compliance of the 
lung secondary to increased vascular pres- 
sure, Finally, dyspnea in these patients 
may not be related to air movement at all, 
but may be simply a type of discomfort re- 
sulting from engorgement of blood vessels 
in the lesser circulation. 

It is our belief that an answer to these 
latter questions cannot be given at this 
time but must await further study, using 
newer methods of measuring the various 
physical aspects of breathing. 
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DISCUSSION 


ANDRE COURNAND: It is a pleasure 
to discuss the paper of Dr. Liebow, since 
his interests are not limited to problems of 
pathologic morphology, but rather extend 
to the physio-pathology of the pulmonary 
circulation. Such a dual interest is of par- 
ticular value for the understanding of the 
problems related to the collateral circula- 
tion in the lungs. 

A first question arises concerning the 
method used in order to demonstrate anas- 
tomoses between bronchial and pulmonary 
vessels. To the non-initiated it would seem 
that only anastomoses of relatively large 
size can be visualized by this injection tech- 
nique, Does the contrast material outline 
the bronchiolar veins of very small size 
which drain into the pulmonary veins? 

A second question is whether the mech- 
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anism whereby bronchial collateral circula- 
tion develops in bronchiectasis applies to 
other pathologic conditions, such as pul- 
monary fibrosis or emphysema, since in 
these disease entities granulation tissues 
and inflammatory reactions in the bron- 
chial tree are not a dominant feature. In- 
cidentally, it might be interesting to specu- 
late how significant an oxygen supply Is 
provided by the large bronchial collateral 
circulation observed in bronchiectasis. A 
simple calculation indicates that blood re- 
circulating in the lung cannot, via the bron- 
chial circulation, take up more than 20 cc. 
per liter, for each of 10 per cent of oxygen 
unsaturation. 

A third question is raised in my mind 
as to the validity of the technique of angio- 
cardiography to support the argument that 
in some instances the circulation in one 
lung may be much greater than in the other. 
Does a single film exposure necessarily give 
adequate information concerning the rela- 
tive circulation in both lungs? The method 
of selective angiography developed recently 
in Germany, by Bolt,‘ which permits the 
visualization of all segmental branches of 
the pulmonary artery after their selective 
catheterization gives much more informa- 
tion on this point. 

Regarding the state of the left ventricle 
in cor pulmonale, I doubt very much the 
statement that it is commonly found to be 
hypertrophied or dilated; all physiologic 
evidences gathered in my laboratory and 
in others, in the course of studies of pa- 
tients with cor pulmonale, indicate that the 
end-diastolic pressure in the left ventricle 
is presumably normal, and that pulmonary 
venous congestion does not play any part 
in the development of pulmonary arterial 
hypertension. 

As a last question, I should like to have 
Dr, Liebow express an opinion concerning 
the studies of Von Hayek’* on the control 
of the circulation between the small pul- 
monary vessels and the bronchial arteries 
by special vessels with marked circular mus- 
cular development in their wall, permitting 
their closure or opening, the so-called 
“sperr-arterien.” 

My discussion of Dr. West’s paper will 
be confined to the effect of anoxia upon 
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the arterial pressure, 


which he purposely was brief. 


pulmonary 


Von Euler and Liljestrand* demonstrated 
the hypertensive effect of anoxia upon the 
pulmonary circulation; this was confirmed 
the 
In the cat the pulmonary arterial hyperten- 


in man same year in my laboratory. 
sion due to anoxia persists after elimination 
of all autonomous supply to the pulmonary 
What the exact 
effect is has not yet been clearly demon- 
strated. 


vessels, mechanism of this 
Apparently the increase in cardiac 


output following anoxia is not significant 
enough to cause pulmonary hypertension, 
and the pressure on the pulmonary venous 
unaltered, In a_ series of 


papers recently published, Nisell* has ana- 


side remains 
lyzed the action of oxygen and carbon di- 
oxide upon the bronchioles and small vessels 
of the lungs. From these studies he con- 
cluded: 1) That respiratory gases brought 
into contact with the pulmonary vascular 
bed by way of the bronchial tree affected 
pulmonary differently 
than if the same gases reached the lungs 
that both 
gases may have opposite effects upon the 
small vessels; and 3) that by their action 
upon pulmonary elastance they may affect 
pulmonary vascular resistance. 


vascular resistance 


through the blood stream; 2) 


Apparently 
local effects of respiratory gases upon the 
small vessels, rather than ganglionic re- 
flexes, are involved in these complex actions. 

Further studies are in order to elucidate 
these mechanisms and to solve in general 
the important question as to the role played 
by vasomotricity in the control of the pul- 
monary vascular pressures. Personally I 
have held to the concept that hemodynamic 
the pulmonary bed 


could be explained under usual physiologic 


changes in vascular 
circumstances on a mechanical basis, with- 
But 
concepts, after all, can be revised in the 
light of new experiments. Although it would 
appear that occasionally vasomotor action 


out resorting to vasomotor regulation. 


upon the pulmonary arteries may persist 
beyond early infancy and eventually play 
a role in certain congenital anomalies, pul- 
monary hypertension, on that basis, seems 
the exception rather than the rule. 


AVERILL A, LIEBOW: 


For 


many 


years Dr. Cournand has iiluminated with 
his brilliance various dark corners of cardio- 
pulmonary physiology, and all of us here 
who have been interested in this subject 
have been his students. He has again asked 
many penetrating questions, some dealing 
with anatomic and others with functional 
matters, 

The 


communications, 


concerned the so-called normal 
differ- 
ences of opinion on this subject. ‘The meth- 
the are 
capable of injecting vessels no smaller than 
We 


anastomoses 


first 


There have been 


ods employed in present study 


50 iy. have not evidence 
that 
under normal 

Dr. 
nisms of development and “usefulness” of 
bronchial Although 


best 


seen any 
larger than 


circumstances, 


this exist 


Cournand asked about the mecha- 


these vessels, nature 


she can at 
efforts sometimes 
well. Actually the 


bronchial arterial collateral, except possibly 


usually seems to do the 
any particular time, ber 
do not too 


turn out 


as it is a mechanism for shunting blood 
away from diseased tissue, seems useless or 

There are certain 
stimulate 


even definitely harmful. 
that 
circulation. 


collateral 
For example, there develops 


factors tend to 
in fibrosing pneumonitis a great deal of 
granulation tissue supplied both from the 
This is 
one source of capillary supply distal to the 
Then 


bronchial and pulmonary vessels. 


arteries. there are also considerable 
degrees of proliferation, both in muscle and 
lymphoid tissue, that could not exist were 
there not a supply of oxygenated blood 
from the bronchial How this 
“need” stimulates the growth of the vessels 
is still Interestingly enough, as 


time goes on, this apparently useless col- 


arteries, 


unknown. 


lateral in some cases, but not in all, is 
diminished—and by an interesting mecha- 
nism, not merely through thrombosis or 


endothelial proliferation, but by a tremen- 
dous muscular hypertrophy and hyperplasia. 
I fear that what many have called “scle- 
rotic” pulmonary vessels are in reality such 
bronchial vessels, characterized by the pres- 
ence of a very thick longitudinal muscular 
that has encroached upon or even 
obliterated the lumen, I think that one of 
the sections that Dr. West showed from the 
patient with mitral stenosis contained an 
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altered bronchial rather than a pulmonary 
vessel. 

As regards the question of the flow 
through the bronchial When a 
pulmonary artery becomes occluded by liga- 
ture or thrombus, there must be a fall in 
the capillary blood pressure distal to the 
occluded vessel. This will result in a great- 


arteries: 


er flow through the bronchial arteries to 
the same capillary bed and, in consequence 
of mechanisms not entirely clear, also in- 
crease in size, 

As regards “selective angiography”: It 
is true one must extend the time of the 
successive films, since there may be a delay 
in filling pulmonary arteries leading to dis- 
eased tissues. Also these patients should 
be studied from the lateral as well as pos- 
tero-anterior aspects, for, when the left 
lung is shrunken, the course of the pul- 
monary artery is almost directly backwards, 
and one may not see it in the postero- 
anterior film. 

The old observations on the passage of 
radio-opaque material to the normal side 
only have been confirmed, many times, and 
I think they must be accepted. We must 
recognize that when these communications 
exist between pulmonary and bronchial ar- 
terial systems, the flow will go as always 
from points of higher to lower pressure. 
There may be changes in pressure under 
certain circumstances with consequent re- 
versal of flow; it is not always in the same 
direction, particularly in disease. 

As regards Lendrum’s paper,’ I think he 
was not making a final statement but rather 
was seeking help in interpreting the pecul- 
iar spectacle seen radiographically in which 
the hemosiderin is seen in punctate distribu- 
tion, within the bronchioles. He did not 
know exactly where the hemosiderin came 
from, whether from bronchial arterioles, or 
bronchial venules or elsewhere. Unfortu- 
nately we have not been able to give him 
this help, but it is now known that blood 
introduced intratracheally acquires the same 
focal distribution, In reference to another 
question of Dr. Cournand, the enlargement 
of the bronchial veins in mitral stenosis, in 
spite of the fact that it occurs in this con- 
dition as shown by Ferguson, Kobilak and 
Deitrick,’ cannot be easily demonstrated 


with our method. It is clear that the ex- 
pansion of the bronchopulmonary veins in 
emphysema is relatively enormous, even in 
comparison with what happens in the most 
long-standing mitral 
More must actually underlie this 
expansion of vessels than mere pressure 


severe instances of 


stenosis. 


change, but, once the vessels are increased 
in size, there exists an extra-pulmonary 
shunt. This must be taken into account as 
a possible explanation of certain clinical 
phenomena, such as sudden cyanosis which 
occurs in some individuals with cor pul- 
monale upon digitalization. 

As regards Von Hayek's statements about 
the shunts: This appears to be a matter of 
arm-chair interpretation on his part. He 
has drawn analogies on purely anatomic 
grounds from arteriovenous shunts such as 
exist elsewhere, Hayek thinks that 
certain segments of the pulmonary or bron- 
chial arteries look like normal anastomoses 
in the skin and therefore he speculates that 
they have similar functions in the lung. 

In regard to the Chairman’s invitation 
to discuss Dr. West’s paper, I would like 
to express appreciation of a very clear dis- 
cussion of those aspects of the problem 
not concerned with the collateral circula- 
tion, in other words, those aspects which 
were mentioned as being of enormous im- 
portance but outside the theme of my own 
remarks, the pulmonary arteries and the 
capillary beds of the lungs. 


Von 


JOHN 


R. WEST: I have very little to 
add on the subject of pulmonary hyperten- 


Dr. Cournand has discussed in detail 
the subject of motor activity of pulmonary 
blood vessels and has mentioned a great 
amount of experimental work that has been 
done. It is important to note in this con- 
nection also that a considerable species 
difference has been noted among various 
experimental animals used in these studies. 

I believe that Dr. Liebow’s paper has 
been discussed by Dr. Cournand far more 
adequately than I can discuss it, I enjoyed 
it very much, and I only wish we were able 
to employ a technique such as his in con- 
junction with the measurements with which 
we are chiefly concerned, namely those re- 
lating to pulmonary ventilation and gas 


sion. 


a 
j 
va) 
4 
ag 


72 THE BULLETIN 
exchange in acute and chronic pulmonary vations on the pulmonary spentat Mead pressure 
cat, Acta physiol. scan 2:301-20, 
4. Nisell, O. I. Action of oxygen and carbon 
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The Pathology of Tay-Sachs’ Disease 
Abstracts of Papers* 
Presented at the Meeting, March 26, 1953 at The New York Academy of Medicine 
StanLey M. Aronson 
Departments of Neuropathology, College of Physicians and Surgeons, New York and the 
Jewish Sanitarium and Hospital for Chronic Diseases, Brooklyn. 
During the latter part of the past cen- outstanding feature in the majority of 
tury Sachs isolated a number of cases from the cases. 
the broad category of infantile mental de- At autopsy only a paucity of alterations 
ficiency, designating them as instances of was grossly apparent, none bearing any dis- 
arrested cerebral development. With his  tinctive quality. In some instances the pat- 
further contact with the disease, salient fea- tern of surface fissuration was overly sim- 
tures emerged which furnished greater in- plified and the sulei unduly broadened. 
dividuality to this entity. A familial tendency Gross sectioning of the central nervous sys- 
became apparent; the rapidly developing tem rarely brought to light any additional 
blindness seen in Sachs’ first case was a abnormality. In striking contrast to the 
constantly repetitive observation. Sachs in- meager and non-specific results of gross 
corporated these defining elements and ap- visualization, microscopic examination dis- 
plied the more appropriate term, amaurotic closed cellular alterations of such universal 
family idiocy, to the disease. distribution that no slide of the nervous 
In the years that have followed newer con- system failed to exhibit the histopathology 
cepts of the disease have evolved. Descrip- distinctive of the disease. The primary cel- 
tions of cases in the late infantile, juvenile lular alterations resided exclusively in the 
and even adult period of life have revealed neurons. All other changes in glial and 
that the disease cannot be consigned to its mesodermal elements were considered as 
original narrow age limit. The seven cases responsive to ganglionic degradation. Neu- 
embodied in the present report, however, ronal involvement was exclusive and 
all fall in the infantile category. The pre- ubiquitous; neurons of the entire autonomic 
senting symptoms, with some variation, were system shared equally in the process. The 
quite similar. Arrest and regression of de- cytologic sine qua non of Tay-Sachs’ dis- 
velopment, apathy, weakness and amaur- ease is an enlarged neuron which has lost 
osis were apparent. Hyperacusis was an_ its angular configuration. The Nissl sub- 
stance is diminished in amount, the residuum 
. Manuscripts received June 1953. compressed about an eccentric nucleus. The 
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incremented cytoplasmic volume results 
from the presence of pale-staining, hema- 
toxylinophilic, refringent granules. This 
abnormal prelipoid substance is minimally 
sudanophilic. Neurofibrils are displaced 
peripherally but appear unaffected by the 
compression till the cell itself degenerates. 
While no neuron is spared in the extensive 
changes inherent to the dystrophic process, 
some topographic variation is often demon- 
strable. The neurons of the cerebellar and 
retinal molecular layers are less implicated 
than other neurons of the nervous system. 
Actual loss of neurons is not conspicuous 
except in the cerebral cortex where neuro- 
cellular depletion is at times prominent. 

In one case in which there occurred con- 
vulsive seizures of a myoclonic variety, 
cytoplasmic inclusion bodies were seen in the 
basal ganglia and thalamus. ‘These bodies 
were eosinophilic and possessed the tinc- 
torial capacities of inclusion bodies often 
associated with clinical states of myoclonus 
epilepsy. It would appear that these struc- 
tures are nosologically unrelated to Tay- 
Sachs’ disease but represent a phase of 
degeneration common to many neurologic 
states. 

Demyelination of an inconspicuous and 
patchy nature was seen in the cerebral white 
matter. This feature has been described only 
in the infantile variety of the disease. As- 
suming that the later forms of amaurotic 
family idiocy are delayed instances of the 
same disease process, it can be hypothesized 
that arrest of myelin formation rather than 
destruction of existing myelin is the me- 
chanism operative in the infantile variety 
of the disease. Myelination is not normally 
complete at birth but proceeds through 
a neonatal period coincident with the ap- 
pearance of the neurologic symptoms of 
Tay-Sachs’ disease. In such zones of myelin 
depletion no evidence of recent breakdown 
can be demonstrated, a finding that offers 
further support to the concept that inhibited 
development of myelin is a feature of the 
dystrophic disease, 

Microglial cells react to the slow process 
of neuronal dissolution. Large numbers of 
activated microglia filled with intensely 


sudanophilic material congregate in areas of 


The 


gray matter. difference in staining 
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qualities between the neuronal prelipoid 
and the phagocytosed neutral lipid indicates 
that some chemical breakdown occurs fol- 
lowing liberation of the substance distending 
ganglionic cytoplasm. A mild astrocytosis 
is also seen. 

The rounded microglia migrate toward 
neighboring perivascular areas, crowding 
these spaces with lipid-filled cells. Ultimate- 
ly, endothelial cells participate in the sca- 
venger activity and become distended with 
demonstrable lipid. In two cases of Tay- 
Sachs’ disease in which autopsies were per- 
formed, these altered endothelial cells 
formed niduses for fibrin deposition eventu- 
ating in thrombotic occlusion. Grossly there 
were multiple small zones of cerebral en- 
cephalomalacia. The marantic state of these 
infants undoubtedly also contributed to this 
process of thrombosis of cerebral veins. 
Other microglial phagocytes within the peri- 
vascular spaces migrate to the subarachnoid 
space, evoking there a cellular prolifera- 
tion. Grossly this is expressed as thickening 
and opacity of the meninges. 

In many cases a history is obtained indi- 
cating an abrupt onset of the illness. The 
child is usually described as normal up to 
a certain point at which time developmental 
progress is aborted and the characteristic 
features of the disease emerge. It would 
appear that a saturation point is reached 
beyond which neural maturation cannot pro- 
ceed, One of the patients in the present 
report was submitted to a routine physical 
examination at the age of seven months. 
This apparently healthy infant showed no 
abnormal findings except for evidence of 
early bilateral macular degeneration. Three 
months later the first neurologic signs of 
Tay-Sachs’ disease were elicited. The cir- 
cumstances in this case would indicate that 
neurons affected by the dystrophic process 
relinquish their basic functions only with 
reluctance and that a remarkable integrity 
of such functions is maintained until 
relatively late in the course of this particu- 
lar degenerative process. 

Sections of retina disclose a process ana- 
logous to the changes seen elsewhere in the 
nervous system. The ganglionic cells are 
conspicuously swollen and contain prelipoid 
cytoplasmic inclusions. 


ig 
ae 


74 


THE BULLETIN 


The cell alterations so intimately asso- 
ciated with amaurotic family idiocy lose 
their aura of specificity since similar or 
identical cells have been occasionally ob- 
served in gargoylism, 
congenital spastic paralysis, syndromes akin 
to Friedreich’s ataxia and Niemann-Pick’s 
disease. Since morphologic interpretation 
may at times be invalid and represent a 


Gaucher's disease, 


common visual denominator of many varie- 
ties of ganglionic degeneration, the postu- 
lated identity of 
Niemann-Pick’s disease is open to question. 
The adventitious deposited in 
neurons in Tay-Sachs’ disease differs in 
chemical structure from that recovered in 
instances of Niemann-Pick’'s 


Tay-Sachs’ disease and 


substance 


disease with 
nervous system involvement. In two cases 
of Niemann-Pick’s disease included in the 
present series there were significant eleva- 
tions of serum lipid and phospholipid, a 
change not seen in ‘Tay-Sachs’ disease. 


Con cCLusiIons 


One can conceive of this disease as a focal 
enzymatic anomaly of genetic background, 
the morphologic and clinical expression of 
which is restricted to one portion of the 
neuro-ectoderm, Further, that this anomaly 
is basically not concerned with the essential 
vegetative functions of the cell, but rather 


a selective aspect of lipid metabolism. In- 
vestigations in the field of embryology have 
shown that in the earlier phases of normal 
embryonic development, only proteins are 
found in neurons. At a later stage, the 
lipid constituents can be demonstrated. 
Sobotka feels that the basic defect lies in 
an abnormality of the esterases concerned 
with transesterification. Therefore, not until 
such time as the cerebrosides normally enter 
the ganglion cell could there be any en- 
dogenous production of aberrant inter- 
mediary substances. And until such time, it 
would appear that the normal cell can 
evolve normally. 

The progressive accumulation of this 
metabolic variant within the ganglion cell 
apparently produces the degenerative altera- 
tions. Since development proceeds until 
such time as the accumulated prelipoids 
express their morbid effects, this can be 
considered an indication that the enzymatic 
abnormality is not fundamentally concerned 
with basic neuronal function. 

The human brain is not fully developed 
at birth and maturation proceeds through 
the neonatal period. A critical point in this 
disease is reached when further develop- 
ment is aborted and regression ensues. In 
this sense, Sachs’ initial concept of arrested 
development validly describes the disease 
bearing his name. 


Diffuse Sclerosis in an Infant: Metachromatic Leukoencephalopathy* 


Irwin FEeIGIN 


The Mount Sinai Hospital 


A case of diffuse sclerosis with the deposi- 
tion of metachromatic material (metachro- 
matic leukoencephalopathy) was presented. 
The disease occurred in a male infant dying 
six weeks after a six week premature 
birth. The mother was diabetic, and her 


* Abstract of paper presented at the Meeting of 
the New York Pat me Society, March 26, 
1953, at The New York Academy of Medicine. 


disease was poorly controlled during preg- 
nancy. The clinical course was characterized 
by episodes of apnea, bradycardia, and 
rigidity, followed by tonic and clonic con- 
vulsive seizures. No specific neurologic ab- 
normalities were observed between such 
episodes. There were no other significant 
abnormalities. 

At autopsy a severe degenerative process 
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was apparent in the central white matter 
of the cerebrum bilaterally. There was total 
destruction of much of the tissue with the 
formation of large multiloculated cysts. The 
arcuite fibers were spared. Microscopically 
the borders of the cystic areas of degenera- 
tion revealed many phagocytic cells contain- 
ing neutral fat. The astrocytes were in- 
creased in number compared to those in the 
arcuate zones, but no significant increase in 
glial Oligodendroglia 
were present in numbers approximately nor- 


fibers was evident. 
mal for the age, and showed some cytoplas- 
abnormal 


material in the form of granules and small 


mic swelling. Deposits of an 
globules were present free in the tissues 
and within phagocytes. The material was 
basophilic, metachromatic to toluidine blue 
in an aqueous medium, but not after pas- 
sage through alcohol, stained tan with phos- 
photungstic acid hematoxylin, blue with 
azocarmine, positive with periodic acidleuko- 
fuchsin, Sudan black, phosphomolybdie acid, 
Nile blue, modified acid hematein, acid-fast 
and alloxan-leukofuchsin methods, ‘The ma- 
terial gave negative reactions with mucicar- 
mine, Sudan IV, Feulgen and Schultz meth- 
ods, and was isotropic in polarized light. 
After formalin fixation the 


insoluble in water and organic solvents. It 


material was 


was interpreted as being a complex lipopro- 
tein in which the lipid 
characteristics of phosphatides and glyco- 


fraction showed 
lipids, thus resembling those normally pres- 
ent in myelin and in other portions of neu- 
ral tissue. 

The occurrence of this disease generally 
classified as a “demyelinating” disease, with 
the deposition of abnormal products gen- 
erally considered “decomposition products” 
of myelin breakdown, is of special interest 
since at this age very little myelin is ex- 
pected to be present in the central white 
matter, It is suggested that the disease in 
this case is not primarily demyelinating and 
that these abnormal products may be related 
to myelin formation, rather than myelin 
destruction. 


DISCUSSION 
Apxer Worr (by invitation): The case 
that Dr. Feigin has presented is a fascinat- 
ing one from the point of view of the etiol- 


ogy of the disease. We are talking of a diffuse 
process of degeneration in the white matter 
of infants, and as he pointed out, we have, 
because of the striking absence of myelin, 
spoken of it as a demyelinating disease, and 
we have continued for a long time to keep 
it in that category, But you all saw from 
his reproductions of drawings of myelina- 
tion in the teonatal brain that there was no 
myelin in most of the cerebrum at that 
time, so that this cannot be essentially a 
process of demyelination. It is a destruction 
of the white matter, and the term leuko- 
encephalopathy is a better description of 
what is actually going on. Thig leads to a 
broader consideration of the whole group 
of demyelinating diseases. Are we talking 
about the essential pathologic feature of 
these diseases when we speak of them as 
demyelinating diseases? We know that mye- 
lin is much than the other 
structures of white matter to injuries of all 
sorts, and the fact that it breaks down most 
widely with relative preservation of axones 
is not surprising in any disease. In this case 
of diffuse sclerosis that Dr. Feigin presented 
the metachromatic material seems to be a 
series of pre-lipids. The neonatal period is 
a critical time for myelination 


more sensitive 


which is 
just beginning to get into swing in the 
cerebrum. Perhaps some abnormal meta- 
bolic state is present which leads to the 
improper use of these lipids so that normal 
myelin is not formed, 

What has been particularly intriguing to 
me is that the findings in this case so re- 
semble the process in a spontaneous dis- 
ease in lambs, “Swayback” for which it is 
strongly suspected that a deficiency in the 
intake of copper by the pregnant ewe is 
responsible. There is every indication that 
this process begins in utero, and I think 
Dr. Feigin will agree his disease process 
began before birth. As you examine the 
cross-sections of the brain in an affected 
lamb, only a few weeks of age, you see a 
loculation of the subcortical white matter 
that was so strikingly present in the brain 
in Dr. Feigin’s case. If we then examine a 
myelin sheath stain of a portion of one of 
these brains we see a deficiency in myelin. 
In these lambs the whole process of break- 
down of white matter can begin before mye- 
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lin has appeared. Here is a much more in- 
tense degree of the same process with an 
enormous destruction of the central white 
matter of the cerebrum, in one of the lambs. 
As you examine these sections of various por- 
tions of the cerebrum with the cyst formation 
and the total destruction of the white mat- 
ter, it is reminiscent of the slide Dr. Feigin 
showed of a hemi-section of the cerebrum in 
his child. It leads to interesting speculations 
concerning the etiology of infantile diffuse 
sclerosis, One of the possibilities is that a 
factor that affects the mother during preg- 
nancy in these instances may be important 
in the pathogenesis of a disease process of 
this sort. 

Leon Rowin (by invitation): I wish to 
congratulate Dr. Aronson and Dr. Feigin for 
their interesting presentations. Both papers 
have a inasmuch as 
the first one deals principally with the his- 
tochemical aspects of a lipid disorder in- 
volving predominantly the gray matter of 
the central nervous system, while in the sec- 
ond one the author uses a histochemical ap- 
proach in the study of a pathologic process 
involving the white matter. 

Although the histochemical approach in 
the study of various neuropathologic pro- 
cesses has furnished important information, 
one must still be very cautious in the inter- 
pretation of the histochemical findings in 
view of the fact that many of the histochem- 
ical techniques are not very specific and not 
standardized enough as yet. I feel that his- 
tochemical investigation should be encour- 
aged and applied more frequently because, 
as we all are well aware, strict histologic 
methods have many limitations. While the 
former are the more precise, they prevent 
many artefacts and are more dynamic in 
character, Therefore it is likely that proper- 
ly applied and carefully evaluated histo- 


common denominator 


chemical techniques may open new avenues 
and help us understand better many of the 
still-obscure processes, as those which were 
presented tonight by Dr. Aronson and Dr. 
Feigin. 

Groroe A. Jeavis (by invitation): should 
like to ask Dr. Aronson if in his cases, he 
employed the Bial reagent to deteimine the 
neuraminic acid content of the brain. In 
my experience with nine or ten cases of 
Tay-Sachs’ disease the Bial reagent gives a 
very clear-cut red color which can be deter- 
mined easily in the spectrophotometer, in- 
dicating the presence of neuraminic acid, as 
described by Klenk.* In Tay-Sachs’ disease 
the amount of this acid is some 10 times 
that seen in the normal brain. These high fig- 
ures are found only in infantile amaurotic 
idiocy (Tay-Sachs’ disease) and not in 
Niemann-Pick’s disease, nor in the juvenile 
and late type of amaurotic idiocy. We have, 
therefore, a very simple method which every 
laboratory can very well carry out to dis- 
tinguish chemically infantile amaurotic 
idiocy. This reaction, I think, makes of Tay- 
Sachs’ disease a specific type of lipoidosis. 
Was this reaction carried out in the three 
cases of amaurotic idiocy and in the case of 
Niemann-Pick’s disease? 

Srantey M. Aronson: While we were 
cognizant of the Klenk Bial reaction, at that 
time we did not have the facilities to carry 
out the test, unfortunately. 

Inwin Fesoin: The only comment I have 
is to suggest that we do not focus our at- 
tention on the lipids alone. If we do, we 
may lose sight of more fundamental pro- 
cesses which may affect the lipids secondarily. 


* Klenk, E. Ueber die Verteilung der Neuramin- 
saure im Gehirn bei der familiiren amaurotischen 


Idiotie und bei der Niemann-Pickschen Krank- 
Boke, Hoppe-Seyl. Z. physiol. Chem, 282 :84-88, 
1945. 
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MONTHLY PANEL MEETINGS ON 
THERAPEUTICS FOR THE GENERAL PHYSICIAN 


1953-1954—Fridays at the Academy—4:30 P.M. 


JANUARY 8, 1954 


Subject: CURRENT CONCEPTS IN THE MANAGEMENT 
OF THE MENOPAUSE, FEMALE AND MALE 
Moderator: HOWARD C. TAYLOR, JR.—Professor & Chairman, Department of 
Obstetrics & Gynecology, College of Physicians & Surgeons, Columbia 
University; Director, Obstetrics & Gynecology, Presbyterian Hospital 
Members: FREDERICK RANDOLPH BAILEY—Associate Clinical Professor of 
Medicine, College of Physicians & Surgeons, Columbia University; 
Associate Attending Physician, Presbyterian Hospital 
ROBERT S. HOTCHKISS—Professor & Chairman, Department of 
Urology, New York University Post-Graduate Medical School; Director 
of Urology, University Hospital 
CHARLES M. McLANE—Associate Clinical Professor of Obstetrics & 
Gynecology, Cornell Medical School; Attending Obstetrician & Gyne- 
cologist, New York Hospital 
S. BERNARD WORTIS—Professor of Psychiatry & Neurology, New 
York University College of Medicine 


FEBRUARY 5, 1954 


Subject: CURRENT CONCEPTS IN THE MANAGEMENT 
OF ARTERIOSCLEROSIS 
Moderator: DAVID P. BARR—Professor of Medicine, Cornell University Medical 
College; Physician-in-Chief, New York Hospital 
Members: DAVID ADLERSBERG—Assistant Clinical Professor of Medicine, 
College of Physicians & Surgeons, Columbia University; Associate 
Attending Physician for Metabolic Diseases, The Mount Sinai Hospital 
WILLIAM DOCK—Professor of Medicine, State University of New 
York College of Medicine at New York City; Attending Physician 
(University Division) Kings County Hospital 
FORREST E. KENDALL, Ph.D.—Associate Professor of Biochem- 
istry, College of Physicians & Surgeons, Columbia University 
CHARLES F. WILKINSON, JR.—Professor & Chairman, Department 
of Medicine, New York University Post-Graduate Medical School; 
Visiting Physician & Director, Fourth Medical (N.Y.U.) Division, 
Bellevue Hospital 


CURRENT CONCEPTS IN THE MANAGEMENT OF 
ELECTROLYTE DISTURBANCES 


E. HUGH LUCKEY—Associate Professor of Medicine, Cornell Uni- 
versity Medical College; Visiting Physician & Director, Cornell 
Medical Division, Bellevue Hospital Center 


CURRENT CONCEPTS IN THE USE OF ANTIBIOTICS 


YALE KNEELAND, JR.—Associate Professor of Medicine, Presby- 
terian Hospital 
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THE NEW YORK ACADEMY OF MEDICINE 
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NEW YORK 29, N. Y. 
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GARIS—Arthur W. Grace—From the Division of Dermatology and Syphilology, 


. FURADANTIN IN THE TREATMENT OF INFECTIONS DUE TO ANTIBIOTIC 


January 28, 1954—8:00 P.M.—Room 20 
PROGRAM 


THE RATIONALE OF ROUTINE OMENTECTOMY IN SUBTOTAL GASTRECT- 
OMY—Paul A. Kirschner and John H. Garlock—From the Department of Surgery 
and the Laboratories of The Mount Sinai Hospital, New York 


THE SIGNIFICANCE OF SERUM COMPLEMENT LEVELS FOR THE DIAG- 
NOSIS AND PROGNOSIS OF ACUTE AND SUBACUTE GLOMERULONE- 
PHRITIS—Kurt Lange, Ruth Strang and Lawrence B. Slobody—From the Departments 
of Medicine and Pediairics, New York Medical College. 


. SERUM POLYSACCHARIDES IN DIABETIC AND NON-DIABETIC PATIENTS 


WITH DEGENERATIVE VASCULAR DISEASE—James Berkman and Harold 
Rifkin—From the Laboratory and Medical Divisions, Montefiore Hospital, New York 


PITFALL IN THE DIAGNOSTIC USE OF RADIOACTIVE IODINE; HYPER- 
THYROID VALUES IN NON-TOXIC PATIENTS (PRELIMINARY REPORT)— 
Solomon Silver, Stephen B. Yohalem and Robert A. Newburger—From the Depart- 
ment of Medicine and the Laboratories of The Mount Sinai Hospital, New York 


CARDIAC PAIN IN MAN: BLOCKING EFFECT OF ETHYL CHLORIDE 
SPRAY ON THE ANGINA OF ERGONOVINE—Isidore Stein, Seymour H. Rinzler, 
Hyman Bakst, Joseph Weinstein, Robert Gittler and Janet Travell—From the Veterans 
Administration, Regional Office, Brooklyn, New York; the Cardiovascular Research 
Unit, Beth Israel Hospital, New York and the Department of Pharmacology, Cornell 
University Medical College, New York 


THE APPLICATION OF QUANTITATIVE PAPER CHROMATOGRAPHIC 
METHODS TO THE STUDY OF HUMAN SERUM PHOSPHATIDES IN NOR- 
MAL AND IN PATHOLOGIC STATES—Jacob Kream and Menard M. Gertler— 
From the Department of Medicine, Home for Aged and Infirm Hebrews, New York 


THE EFFECT OF HYPOXIA UPON PULMONARY VESSELS—Arthur A. Siebens, 
Lt.. MC USNR, Ralph E. Smith, Lt.,. MC USNR and Clifford F. Storey, Capt., MC 
USN—From the Cardiopulmonary Function Laboratory, U.S. Naval Hospital, St. 


Albans, N. Y. 
FURTHER STUDIES OF THE ETIOLOGIC AGENT OF PEMPHIGUS VUL- 


State University of New York, College of Medicine at New York City. 


To be presented if time permits 


RESISTANT ORGANISMS—Charles E. Friedgood and Charles B. Ripstein—From 
the Department of Surgery, Maimonides Hospital of Brooklyn and State University of 
New York, College of Medicine at New York City. 
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Clinical evidence indicates that much estrogen therapy is 
accompanied by a high incidence of unfortunate side actions 


such as withdrawal bleeding, nausea and edema. 


G. D. Searle & Co. presents VALLESTRIL........ 
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as an effective estrogenic substance with a strikingly low incidence 


of these undesirable side effects. 


VALLESTRIL is only available in 3 mg. scored tablets. 
For treatment of the physiologic or artificial menopause —3 mg. 
(one tablet) twice daily for two weeks. Then a maintenance dose of 
one tablet daily for an additional month or longer if symptoms 
require continued administration. 


*Trademark of G. D. Searle & Co, 
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More Rapid Absorption 
Increased Toleration 
Greater Stability 


ACHROMYCIN, a new broad-spectrum 
antibiotic developed by the Lederle 
research team, has demonstrated greater 
effectiveness in clinical trials with the 
advantages of more rapid absorption, 
quicker diffusion in tissue and body 
fluids, and increased stability resulting 
in prolonged high blood levels. 


ACHROMYCIN exhibits a broad range 


of activity against beta hemolytic strep- 
tococcic infections, E. coli infections 
(including urinary tract infections, 
peritonitis, abscesses), meningococcic, 
staphylococcic, pneumococcic and 
gonococcic infections, otitis media and 
mastoiditis, acute bronchitis and bron- 
chiolitis, actinomycosis, mixed infections 
and many viral and rickettsial diseases. 


ACHROMYCIN is now available in 250 
mg., 100 mg., and 50 mg. capsules, 
Spersoips® 50 mg. per teaspoonful 
(3.0 Gm.), Intravenous 500 mg., 250 
mg. and 100 mg. Other dose forms 
will become available as rapidly as 
research permits. 


LEDERLE LABORATORIES DIVISION 


AMERICAN Ganamid COMPANY 


30 Rockefeller Plaza, New York 20, N.Y. 
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TM. 
Serpasil 


(reserpine Ciba) 


a pure crystalline alkaloid 
of Rauwolfia serpentina 


a tranquilizer-antihypertensive for 
gradual, sustained effect 


In moderate and severe 
essential hypertension . . . 


e ® 
presoline 
hydrochloride 

(hydralazine hydrochloride Ciba) 


an antihypertensive agent 
of moderate potency when 
a more significant effect is 
desired 


2/1947 


FOR THE TREATMENT OF ALCOHOLISM 
NARCOTIC AND BARBITURATE 
ADDICTIONS EXCLUSIVELY 


Complete Medical & Psychiatric Treat 
ment at predetermined cost. Privacy 
of patient is assured—if desired. 


Literature on Request 
Edward B. Towns, Director 


293 Central Park West, N. Y. 24, N. Y¥ 
SChuyler 4-0770 


Member American Hospital Association 


For latesting! Dysfunction 
® 


Each tablet cont: Extract 
Rhuberd Senne 


For mating Burow's Solution 
use xiv 
WET DRESSING Use 


(Aluminum Sulfate and 
Calcium Acetate 


Sprains 
For Pulmonary Conditions 
3% solution Quinine with 


Camphor for intra- 
musculer injection 


STANDARD PHARMACEUTICAL CO., INC., 253 West 26th St., New York 


Especially in mil = 
tial hypertension 
= 
: igi 
TION 
IRRITABLE PA NTS 
Use 
: NETS pISPERT 
nee. 4. on ele erceal base activeted 
jete CO red Contains Ext. aleria® conce® 
TASTELESS, ODORLESS. oN-DEPRESSANT SEDATIVE EUPHORIC, 
in and states. cardiac and qastrointe® 
/ 


When the dtagnosis is pneumonia, 
Terramycin therapy usually brings quick results 


because this broad= etrum antibiotic 
is equally effective against coccal, 


— Friedlander’s and atypical virus pneumonia. 
OWL after the administration of Terramyoin, 569 of the 
{60] patients...improved rapidly with almost 
complete defervescence within twenty-four nours."* 


Given in the recommended daily adult dose 

of 250 to 500 mg. q. 6h., Terramycin is 
exceptionally well tolerated. 

manifestations from 

No nausea or vomiting was 


"There were no toxic 
this antibiotic.... 
noted. No patient developed leukopenia. 


Even cases that resisted previous 

treatment with other agents frequently show 

a gratifying response to Terramyoin therapy. 
ococcal pneumonia, complicated 
thorax which had shown no 
antibiotic], made a rapid, 
dosage of 15 mg. per Ps 


"A case of staphyl 
by tension pneumo 
response to [ano ther 
complete recovery on 4 


Knight New York State J. Med. 
50:2175 (Sept. 15) 1950. ‘ 
2. Potterfield, T.G.. and Starkweather, G.A.: 

J. Philadeiphia Gen. Hosp. 2: (Jan.) 1951. ‘ 
3. Swift, P. N.: Proc. Roy. Soo. Med .44: 1066 (Dec. 1951. 


ft PFIZER LABORATORIES 
zDivision, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N.Y. 
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...“sense of well-being”... 


In addition to relief of menopausal symptoms, 


“a feeling of well-being or tonic effect” was frequently 


reported by patients on “Premarin” therapy.* 


“PREMARINsg in the menopause 


Estrogenic Substances (water-soluble) also known as 
Conjugated Estrogens (equine). Tablets and liquid, 


*Harding, F. E.: West. J. Surg. 52:31 (Jan.) 1944. 
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‘HEXAMETON"...... 


... a well-proven powerful hypotensive 
agent —for use in certain types 

of hypertension and peripheral 
vascular disease 


. . + patients must be properly selected 
and dosage closely controlled — 
particularly initially 


. . . detailed information available 
on indications, dosage, and 
precautions. 


FOR INJECTION 
Chloride brand Hexamethonium 
Chloride Injection 

Each cc. contains 25 mg. or 100 mg. 
Hexamethonium ion 


Each strength in multiple-dose 
vials of 10 cc. 


FOR ORAL USE 
*HEXAMETON’ Chloride brand Hexamethonium 
Chloride Compressed 250 mg. 

and 500 mg. 

Both strengths scored 


Each strength in bottles 
of 100 and 1,000 


BURROUGHS WELLCOME @ Co. (U.8.A.) INC. bral Tuckahoe 7, New York 
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Parkchester, Bronx Jamaica, Queens 


White Plains, N. ¥. say. Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's is up-to-the-minute. We make every effort to have all 
new or scarce drugs on hand for your prescription. We follow the 
development of each new product, obtain it as soon as it is available. 
And when you prescribe, you can be assured that your prescription 
is accurately compounded exactly as you write it, carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


BULLETIN PLASTIC AND GLASS EYES 


THE NEW YORK 
ACADEMY OF MEDICINE 


The Bulletin contains scientific papers pre- 
sented at the Academy, including . . . 
Graduate Fortnight Lectures 


Stated Meeting Addresses of the Academy MAGER & 
Academy Section Pape 


Forum for Clinical Research—Abstracts OVER A CENTURY OF SERVICE + 1851-1952 
New York Pathological Society—Abstracts 

@ PERSONAL ATTENTION 


and 
Other Original Contributions @ EXPERIENCE & SKILL 
Published Monthly 
Annual subscription price, $6.50 in 510 MADISON AVE., N. Y. 22 
United States and Canada. 
All other countries $7.50 Telephone Plaza 5-3756 
> 


Herald Square, N. ¥. 
7 
| 
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SHARP 
DOHM 


DIVISION OF MERCK & CO., twe. 
|, 


PHOTOGRAPH BY VICTOR KEPPLER 


Puts him back in the saddle again... 


PENTRESAMIDE. 


TRIPLE SULFONAMIDE WITH PENICILLIN 


For rapid recovery from susceptible infections, 
prescribe PENTRESAMIDE—the established anti- 
biotic-sulfonamide therapy. 


This easy-to-take oral preparation combines 
four potent antibacterial agents. It provides 
synergistic effect...broader antibacterial range 
.»-minimal bacterial resistance...reduced tox- 
icity. In clinical use to combat pneumonia in 
children, “a single oral dose [produces] prompt 


improvement... striking therapeutic results.” 


Quick Information: PENTRESAMIDE-100 and 
PENTRESAMIDE-250 Tablets provide in each 
tablet 0.1 Gm. sulfamerazine, 0.2 Gm. each of 
sulfamethazine and sulfadiazine, with either 
100,000 or 250,000 units of potassium peni- 
cillin G. Dosage according to body weight, and 
severity of infection. Schedules on request. 
REFERENCE: 1. New York State J Med. 50:2293, 1950. 
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for difficult cases... 


IN ANATOMICAL SUPPORTS 


While we carry hundreds of garments in stock, ordinarily satisfactory 
with slight alterations, there are times when a custom-made support is 
either essential or preferred. 


We have been instructed many times to render this special service and 
we are therefore equipped with the experience and facilities to provide 
the finest service of this nature. 


These garments are made in our own shop under our own supervision 
and precision-fitted to follow your prescription in every detail to insure 
complete satisfaction, 


Whether your patients require a custom-made or a stock surgical support 
you can be sure that at Gladys Gray’s the fitting will be as you asked 
for it, 


STOCK ITEMS include Camp Anatomical Supports, “Identical” and “Restoration” breast forms, and “’B-D”, 
Kendrick”, or “Baver & Black” elastic hosiery. 


R.N. EAST FIFTY-EIGHTH STREET NEW YORK 22, N. Y. 
SUITE 201 


THE NEW YORK 
ACADEMY OF MEDICINE 


AT 2 EAST 103 STREET 
> 
January Lectures to the Laity 


The Bearing of Anthropology 
Upon Medicine 


Wednesday BENJAMIN D. PAUL, PH.D. 
January 6 Lecturer, Social Anthropology 


Specialists in Plastic and Glass 8:30 P.M. of 
Artificial Human Eyes Exclusively Presiding Chairmen 


Referred Cases Carefully Attended Paul Fejos, M.D. 


Where Law and Medicine Meet 
Wednesday DAVID W. PECK, LL.D., DJS. 


FRIED & KOHLER, Inc. 
665 FIFTH AVENUE near 53rd Street "Guides 


bs Presiding Chairman 
NEW YORK, N. Y. Tel. Eldorado 5-1970 


SATISFACTION GUARANTEED 
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Especially in mild, labile 


(reserpine Ciba) 


a pure crystalline alkaloid 
of Rauwolfia serpentina 


a tranquilizer-antihypertensive for 
gradual, sustained effect 


JANUARY 


PHOTOGRAPHY 


for 


MEDICAL PUBLICATIONS 
and 


LECTURES 


X-RAY PRINTS 
LANTERN SLIDES 
PHOTOMICROGRAPHY 


PROMPT MAIL ORDER 


Whartin Haggett 


220 W. 42nd Street, New York 18, N. Y. 
Telephone, Wisconsin 7-2602 


1954 


In moderate and severe 


essential hypertension ... 


pre 4 
hydrochloride 
(hydralazine hydrochloride Ciba) 


an antihypertensive agent 
of moderate potency when 
a more significant effect is 
desired Ciba 


_ when proper or corrective 
shoes are indicated ... 


prescribe. PEDIFORMES 


IN STOCK: 


| 


* straight last shoes 
* inflare last shoes 
* outflare last shoes 
* club foot shoes 

* flat foot shoes 


childrens’ shoes with Thomas 
Heel and long counter 


You are assered alterations and fittings as 
|| you prescribe because of our interest, and experi- 
\ ence gained in serving the medical profession for 
_ more than 35 years. 


Pediforme 


| 

| Other Shops in: Brooklyn 
| New Rochelle 


34 West 36th STREET 
New York City 
Wisconsin 7-2534 


Flatbush 
East Orange ° 


Hempstead 
Hackensack 
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In female 
breast 
carcinoma 


Results of a recent clinical study show that 
Neodrol is effective in the palliative treat- 
ment of advanced, inoperable breast cancer 
in the female. Of the 42 patients (some with 
both soft tissue and osseous metastases) 
treated with Neodrol, 43% demonstrated ob- 
jective improvement. 


In soft tissue 39% 22% 
metastases (14 of 37 pts.) | (38 of 174 pts.) 


In osseous 25% 
metastases (8 of 32 pts.) aed iaten: 


Pain 28 22 

Anorexia ll 10 
General Malaise 10 8 

Cough 7 6 

Dyspnea 13 8 

Headache 6 6 

Nausea 6 4 

Vomiting 4 3 


their carcinoma, a total of 87% experienced sym 
tomatic improvement under Neodrol the 
Escher, G. C., et al.: Clinical 


with a 
NEW 
crystalline 
steroid 


Of the 36 patients with symptoms referable to! 


Supplied: 10 cc. vials, 50 a. 
PFIZER LABORATORIES Division, Chas, 


DF STANOLONE 
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SRAND OF MEPHOBARRITAL 


for the hyperexcitability 
so often found in 


+ 


Mebaral’s soothing sedative effect is obtained without significantly 
clouding the potient’s mental faculties. 


Average Dose: 

Advits —32 mg. to 0.1 Gm. (optimal 50 mg.), 
3 or 4 times daily. 

Children— 16 to 32 mg., 3 or 4 times daily, 


Tasteless tablets of 32 mg. (4 grain) 
50 mg. (% grain) 
0.1 Gm. (1% grains) 
0.2 Gm. (3 grains) scored. 


WINTHROP-STEARNS INC. New York 18..N.Y. 


Meboral, trademork reg US Pot Off 
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Quality you can Trust 


Coca-Cola makes any pause 
the pause that refreshes 
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hypochromic 


Each tablet contains: 


Ferrous Gluconate............ 5.0 grains 
Vitamin 
Activity micrograms 


Folic Acid 0.67 milligram C b — e e 

ebetinic 
Hydrochloride ........ 2.0 milligrams 

Riboflavin 2.0 milligrams Trademark Reg. U.S. Pat. Of. 

Pyridoxine 
Hydrochloride —....0.5 milligram 

Nicotinamide 10.0 milligrams 

Ascorbic Acid 25.0 milligrams 


Available in bottles of 60 and 500 
tablets. 


The Upjohn Company, Kalamazoo, Michigan 
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the first 
compound 
effective against 
motion sickness 


in a single 


daily dose 
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with just & tablets 
of new BONAMINE 
you can travel from... 


Boston to Bangkok—, 2 day trip 


... with new freedom from airsickness 


MOST PROLONGED ACTION 


Bonamine is the only motion-sickness preventive which is 
effective in a single daily dose. Just two 25 mg. tablets (50 mg.) 
will provide adequate protection against all types of motion 


sickness — car or boat, train or plane — for a full 24 hours in 
most persons, 


BRAND OF MECLIZINE HYDROCHLORIDE 
FEW SIDE EFFECTS 


Clinical studies have shown, in case after case, that rela- 
tively few of the patients experienced the usual side effects 
observed with other motion-sickness remedies: less drowsi- 
ness, dullness, headache, drvness of the mouth, ete. In addition, 


Bonamine is tasteless and acceptable to patients of all ages. 


Supplied :25 mg. tablets, bottles of 100, 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y. 
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“It's so good to be back 
on the job, doctor” 


TABLET 


BRAND OF CHLORMERODRIN / 
NORMAL OUTPUT OF SODIUM AND wATER/ 


PRESCRIBE NEOHYDRIN whenever there is retention wi wif 


of sodium and water except in acute nephritis 

and intractable oliguric states. You can balance 
the output of salt and water against a more ~ 
physiologic intake by individualizing dosage. From one © 

to six tablets a day, as needed. © » 


PRESCRIBE NEOHYDRIN in bottles of 50 tablets. 
There are 18.3 mg. of 3-chloromercuri-2-methoxy-propylurea 
in each tablet. 


cadership in diuretic research 


LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 
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